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The Biological Services Program was established within the U.S. 
Fish and Wildlife Service to supply scientific Information and 
methodologies on key environmental issues that Impact fish and 
wildlife resources and their supporting ecosystems. The mission of 
the program is as follows: 

• To strengthen the Fish and Wildlife Service in Its role as a primary 
source of information on national fish and wildlife resources, 
particularly in respect to environmental Impact assessment. 

• To gather, analyze, and present information that will aid decision- 
makers in the identification and resolution of problems associated 
with major changes in land and water use. 

• To provide better ecological information and evaluation for 
Department of the Interior development programs, such as those 
relating to energy development. 

Information developed by the Biological Services Program is 
intended for use in the planning and decisionmaking process to 
prevent or minimize the impact of development on fish and wildlife. 
Research activities and technical assistance services are based on 
an analysis of the issues, a determination of the decisionmakers 
involved and their information needs, and an evaluation of the state 
of the art to identify Information gaps and to determine priorities. 
This is a strategy that will ensure that the products produced and 
disseminated are timely and useful. 

Projects have been initiated in the following areas: coal extraction 
and conversion; power plants; geothermal, mineral, and oil shale 
development; water resource analysis, including stream alterations 
and western water allocation; coastal ecosystems and Outer \ 
Continental Shelf development; and systems and inventory, 
including National Wetland Inventory, habitat classification and 
analysis, and information transfer. 

The Biological Services Program consists of the Office of Biologic-^ 
Services In Washington, D.C., which is responsible for overall 
planning and management; National Teams, which provide the 
Program's central scientific and technical expertise and arrange for 
contracting biological services studies with states, universities, 
consulting firms, and others; Regional Staff, who provide a link to 
problems at the operating level; and staff at certain Fish and Wildlife 
Service research facilities, who conduct inhouse research studies. 
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Disclaimer 

The opinions, findings, conclusions, or recommendations expressed 
In this report are those of the authors and do not necessarily 
reflect the view of the Office of Biological Services, Fish and Wildlife 
Service, U.S. Department of the Interior, nor does mention of trade 
names or commercial products constitute endorsement or 
recommendation for use by the federal government. 
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Foreword 



Planners have paid little attention to wildlife. P^xcept 
for a short section in a city or regional environmental 
inventory or a few words in an environmental impact 
statement, wildlife issues are largely ignored. Wildlife is 
considered a luxurious concern, an afterthought at best in 
planning for open space or designing a development site 
plan. 

But it need not be. Attracting wildlife can be a way to 
improve the quality of the environment in general. Apply- 
ing the principles and guidelines set forth here to com- 
munity and site planning, open space design and man- 
agement, and architectural design can help add the 
amenity of wildlife to our urban and suburban environ- 
ments. Little needs to change in the planning and design 
process, and usually little extra cost is involved. 

This manual represents the meeting of two disci- 
plines—wildlife management and planning-that have 
had little to do with each other. It reflects the authors' 



expertise and years of research in wildlife biology and 
management and their experience in applying this knov/1- 
edge to the development process. While much of this 
material is familiar to wildlifers, it has never before been 
interpreted and presented this way. 

If this publication does little more than open up lines of 
communication at the local level between planners and 
wildlife managers and biologists, it will have served its 
purpose. But we believe it will do mych more. It will sen- 
sitize planners to principles and practices of wildlife man- 
agement that will enhance our communities. Further, it 
will provide practical guidelines for incorporating a wild- 
life approach into planning procedures. 

ASPO has encouraged the work of the Urban Wildlife 
Research Center since its founding about three years ago. 
We are particularly pleased to publish this work and to 
express our appreciation to the authors and to the U.S. 
Fish and Wildlife Service for its support. 

Michael J. Meshenberg 
American Society of Planning Officials 
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Preface 



Wildlife planning and management in urban and subur- 
ban areas has been largely neglected. Traditionally, most 
wildlife research, with the exception of some inveii tigation 
on animal control, has been directed toward game species 
in rural or wild areas rather than toward urban wildlife. 
Recently, however, more consideration has been given to 
problems of environmental quality in urban and urbaniz- 
ing areas» and more appreciation of wildlife has been evi- 
dent. Some developers now realize that wildlife can pro- 
vide not only an aesthetic amenity, but financial benefits 
as well. Planners also are recognizing the importance of in- 
corporating wildlife into urban design, but they find few 
guidelines to help them. Their attempts to use the ex- 
pertise of wildlife biologists often have been hampered by 
a lack of common gn'ound between the two professions. 
Biologists have not understood the planning process; 
planners of ton have wanted more practical and imple* 
mentable advice and assistance than the wildlife biolo- 
gists were able to give. 

The authors hope to achieve two basic goals: 11) to de- 
velop an appreciation of wildlife considerations as an in- 
tegral part of planning activities and (2) to provide guid- 
ance for incorporating the principles of wildlife manage- 
ment into the plankiing process. 

In this manual, an effort has been made to present a 
methodology that can be utilized by planners with little or 
no background in wildlife ecology. The need for input from 
biologists is recognized, however; and suggestions 



are made as to how planners, developers, and biologists 
can work together. The planning approach defined in this 
manual has been kept general so it can be used widely. 

Chapters 1 an6 2 provide information on wildlife found 
in urban and suburban areas, urban wildlife values, ef- 
fects of urbanization on the environment and the response 
of fish and wildlife to habitat changes, and the need for 
wildlife planning and management. Chapter 3 deals with 
tl;e basic needs of wildlife, the nature of wildlife manage- 
ment ,i.nd its relationship to urban planning, and the need 
for planners and biologists to work together in developing 
urban environments more favorable to both people anu 
wildlife. Chapters 4, 5, and 6 provide guidance for incor- 
porating wildlife into site and regional planning as well as 
into existing urban areas. Emphasis is placed on planning 
activities in undeveloped areas, since this is where the 
greatest results can be achieved. Chapter 7 provides more 
details on the wildlife management implications and op- 
portunities associated with some components and plan- 
ning activities common to both urban and urbanizing 
communities. Items treated include water and water 
management, sediment and erosion control, open space 
and vegetation management, streets and highways, and 
airports. Chapter 8 outlines prin^iplRS and suggested ap- 
proaches to wildlife planiiing and management. It both 
provides the reader with an easy reference to appropriate 
sections of the manual and serves as a listing of the prin- 
ciples involved in planning for wildlife amenities. 
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Chapter 1. Introduction 



Birds, mammuls. tish. r(>[)Lik>s and ani[)hil)iiins. hiitlci • 
flics and moths, and many oilier cicat iiii's sharr I'laiicl 
KarLh with us. As a spt?cies with tht- al)ilit\ lo think, [)lan, 
and alliT the i^nvironmenl in \.avs no olhn spfi ics lan. 
ma.i has responsihility tor inanaKi'iK i»nd [)r<)li'i linK tlu- 
environment and tish and wihHih' rrsourc cs in the |)u[)hr 
inlori'sl, now and lor ^rt'ni'ratioiis to i onuv 

Without plants, animals -iiuiudin^^ man rould not 
.survive: and, although "lan ma\ depend primaril\ ujion 
cultivated plants for his food, many w ild creaLures (le[>end 
upon n-jncultivated plants for tooo and shelter. What 
woul<! this world he like with(JUt the thousands ot other 
aniraal species we have Imirncd to know and enjoy as part 
of ')ur en\ ironment? 

Thus, fish and wildlife in this context are vii»wed broad 
ly as the nondomcsticated animals, primarily vertebrates, 
that are present in the urban or suburban setting in 
nearby areas. We shall discuss t he ein ironmental condi- 
tions necessary for their existence as well as the effects of 
mankind upon them. 

Althouixh thi> fields of planning and wildlift* ecolo^^y are 
not new. orily recently have (»florts i)een made to link the 
two. These efforts have achii'ved some decree of success 
hui have been hampered by the lack ot a[)|ilied n»search in 
' rban wildlife plannin^^ 

Many critical questions still n»main to be answered: 
How much opeti space is requireil? V\ hat is the effect of 
human disturbance on wildlife? What C()nfiKuration of 
open space is most beneficial? How wide must connecting 
corridors between open space parci»ls be to encourat^i* 
movement through them by wildlife? What sp(»cific ri'- 
quirements have to be met to retain preferred species? 

With the increasing' interest in urban wildlife research, 
we hope these and other key questions can be answered in 
the near future. Meanwhile, we do have information to 
draw upon, based on past experience in the planning field 
and on research generated mainly from studies of wildlife 
in natural situations, but including a few studies of wild- 
life in urban and suburban areas. 

Thus, although the state of the art is not very far ad- 
vanced, the guidance provided in this manual should help 
planners to increase significantly the wildlife amenities in 
development projects. Planners and wildlife biologists, by 
attempting to integrate the approaches suggested here. 



can provide signifirant input to refinenn'nt of the urban 
wildlife jilanning process. 

Although Aldo Leopold, the founding father of wildlife 
managc'ment. was speaking of birds in the following state- 
ment, his V ords apply to wildlife in general; 

I'inviromnents can. b\' the judicious use of those 
tools em[iloved in gardening or landscaping or farm- 
ing, [)e bui t to order' with assurance of attracting 
the desired lard. In short, by deli[)eralely and intelli- 
gently ri»vising the [)rocesses which are destroying 
biril en\'ironments. we can resto^'e not only [)irds in 
jreneral. but those particular birds in which the land- 
<)wn(»r ma>' have a special interest. 

This is the std, stance of game rr inagenient, and can 
likewisi* be. ».ij-.e the means whereby each communi- 
ty creates its own dearth or abundance of nongame 
l)irds. Is it not probable that landowners who now 
proudly exhibit their bird baths or feeding stations 
will be equally enthusiastic about the diversity of 
biril environments which they can build up? Should 
not public parks be 'landscaped" with an eye to the 
variety of their bird life, as well as to the beauty of 
their scenery?' 

In this nianual. we hope to provide some insight as to 
the requirements and means of creating and maintaining 
a better environment for both wildlife and people in urban 
and suburban areas. If this goal is .0 be achieved, there 
are opportunities for, as well as work to be done by, 
gional planners; site planners and developers: federal, 
state, and local governments; and private landowners and 
urban residents. 

WILDLIFE IN CITIES AND SUBURBS 

Many different species of wildlife exist in urban and 
suburban areas—more than most people realize. Some are 
present because they have adapted to the urban environ- 
ment, others because large areas of open space have been 
retained, either intentionally or unintentionally. 

Some species, such as the pigeon, house sparrow, squir- 
rel, garter snake, toad, and opossum, are common in ur- 

1. Aldo Leopold, (iame Manaf^vment (New York: Charles Scribner s 
Sons, 19:J3; rcprinUKi 1936). IKI pp. 
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bani/.ed conimunities. Somi' ^ix'nrs ucttii m urfnini/iMl 
arieas because of striin^e iM>iru'i(lt'n('('^ ot tiriU' iind j)!iu'r 
Others are present betMusc pliiiirur^; t'tttuN h;i\r hcfii 
compatible with wililliti' ruM'ils. \u)i in'rrs^;it il\ piir . 
but "acciiieiitally. "" bcfiiusp t>l the t\[)r nt rn\ ifiimiu iil 
provided. 

City parks, in Mthlition to |)r()\ idiri^ hijhii.n Inr tn.iriy 
different resident species, iilsnact ms na^cs tnr snwill l)ii (is 
during migration. Mnny v isitors, sucli woddtock^. s.ip- 
suckers, thrushes, warbiers, spaiT')\vs. iinil kintjhM^. cin 
be observed at these times. (\'ntral I'at k in \ou \mk 
City functions a.', such an area lo tlio iloli^.:hl ot inan>' l>ii'd 
watchers. 

Many other interesting ey;n!iples of the ocrur'rencc of 
birCiS in cities could hv cited, l-'or ('x.unple, althoiu^h tln' 
peiegrine falcon is now ess(Mitiall> IVoni the rasii t ti 

United States, in past winters tlie\' ha\ o used thi' \\ illard 
Hotel and the Old Post Office in downtown \\ asfiin^ton. 
D.C., as lookouts. And in Washington. sovcral sue 

cessive generations of barn owls ha\ e lived in a tower ot 
the Smithsonian Institution.' 

Any urban/suburban complex contains numerous sites 
that are frequented by birds of different t\ pes. .V l oneen- 
tration of gulls is likely to be found at dumps or where 
sewers empty into a bay or river. Shore birds mav he 

2. Irston K. Barnes. "Amid Brick and Asphalt, pp J 1 I \2i ir> /^.r.y^ m 
Our Lives, Alfred Stofferud and Arnold L. Nelson. 'hIs.. I ish iirid W iltllilc 
Service. U.S. Department of the Interior. .'ifU p[) il' S (in\ »>rtitni tit 

Printing Office. VVashinKton. DC 20402.) 
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tnuiid ;dorij: I hr l'd^:(•^ (il i(".rt\ons, .dcni)' (In* Mi(»rt's •)( 
i'n,r.|;il i'llli's, ,iihl on n\ri ni l id.d tl.il-. W .i I cr low I [w 
(juenl m;ui\ vn It.Mi wad'i '-uppl^ .nr.r. nr l i r.i I n m l.iki"- 

The 'iMtTit-^ lend lo \ai\ acruidiM/: In I hr )'.i"n|',r aj)lin' 
a) iM , itu.nK it \ and (h\ f'l ^il \ nl \ r^'.i'i .il nm, .i nd I \ |m ^ ul 
housing; de\ elopiuenl s .Smne urban (Mirununid ies. par lie 
ulai'l> if I he> inehide reservoirs tuher v.aoT l)0(lies. 
rna\ ha . e hum c di\ erMl \ o| Iralnl .d I hari I lie .n ca^^ I liry r e 
j)l;i(*ed ( >t( en I lies* « ur'Ki ti ar r,is r(M]l am iiinr r lui d^ 1 1 rmt 
nini o ^pi'i ies { li;in r ar .il .i|:r u iill ur al .ind w onded arras 

l'r'l)an w .it rr tou I. alllioii^di ruM withiuit poleritial prob- 
lem^, i'ari pr-o\ idr i'U|o\ rru'iil In m.tfw pi-oplr Morr (liari 
ID I hdii s;i nd ma Ha '(is iind I u ! In m sand bhak ducks 
sj)en(i earli \m tiler in Massarhir-rl I par k-' and in han 
areas ' In the se\ en coinil \ Tuiri Cilu's. Mmnesola. .irca. 
some l.SOO ^.^lanl Canada ^[eesr in I'J major ll'u'ks now 
slijir'e I heir- eii\ n'iinruenl witli more tlian two million peo 

.Man\ ot t he dack^ iri I hr duck pond ;it t hr riiihdrlpliia 
/,4>o ha\ e t l()\s n in i)\ clmiri", beraiisr ot t hr ta\ (>! al»k' ani- 
dilii MS pr(»\ idrd. Williiri tlw- ri[\ dt riiiladrlphia, llir 
.Sflui \ Ikill Hi\er is hosl to liUndtrds ol Caiiad.i ^rrsr plus 
a u idr \ hum \ ol dueks. par t iruia r"l\ dm in^ spring; and fall 
mif^i al ions. Trn yrar s a^o .< lew Canada ^erse b<*eariu' 
\ r.u -r-oiind r'esidrnts. In llir spring i)\ 11)77. ai)ou( 1 'Jfi 
4)t I hesr birds were nrstin^ on Peler s Island in tiie 
middle of the Sriuiylkill Ki\'rr. within \'ievv of dowii- 
tiiwri I Miiladeiplua. Tlu' shiiui siner has been declared a 
wildlite rrtu^e renter, r'oiir-lane hi^diwa>s closely bor- 
drrin^: i)otli sides of tl\" ri\'rr lia\"e littlr eltect on (heir 
prfsenee. rn)r- do the ^eese seem lo i)e iiotliered i)y the 
iujin\' prople I'icniekiri^, hiey(din^, tn' jo^:^in^; on the 
;:r;issy ar'e.'is i)i't wern t he ri\ <'r and hi^^hways. 

Altlu)U^.:li ^enerall\ niit ;is conspicuous as i)M-ds. many 
mammals also ar'(> tourid in uri)an and suburban areas. 
The seemingly uhi(juilous .Norway rat and the house 
rnous*' ma>' be present in iar^e numbers in ^lain ele\'ator s. 
uarrhoust's, .irul other- places where suffiiaeiil food, 
sht'ller-. and water- ar'e a\ailal»le. 

Prol)al)l\ s(juir'rels are t he most cumrnon wild marnmals 
in eitit's. 'Tree s(|uirreh are lound in the h)rested portions 
ot url)an commiinilies in nuiel; of the I'nited Sta(e^ . (ira\" 
stiuirrrls may l)eeome uiuisiially ai)imdant in urhaii situa- 
tions, t'speeially in the southeasteiri states, whrre they 
ma\' reach densit it»s of fi\-e to six animals per jn'rr. ex reed- 
ing t he numbers in t he wild. 

In the northern states, especially wher-e conifers prc»- 
dominate, rt»(l stjuirrrls may li\ <» in urhan areas. I-'on scjuir- 
rels are found in cities and towns of tin* Midwest, West, 
and South. Klyin^ squirrels also loay i)e present in urban 
woodlands hut usually are not seen by city dwellers. 

Thr ^ra\* st^uirrel is a ^ood example of a ^ame animal 
that has adapted to city life. Ili^h urban squirrel popula- 

.{ II U Hmushuum .ukI Hii lMtii i; M(irr»<ll, I'^rk M;illiinls. pp 
77 "^Ji III >\ ildliji- in tin t t*-.:*ii:ini: f-'ru ir,>tinirtit A Syrnpttsiurn. I<'7l 
1 1 'Mi\<'rsit \ (il Miis-^iichtjsft I ^. Adihrrst . M A 01 i 

I Ko(liU'\ I) SdvIit ,uul .l.iiiM's 1 1 i'fuipvf . St.ihi^ ami f'rtulm (Il i(\ 
( ii'uulu (in SI Hrn .iii\i* in thr J u in ( Ku's •»/ .\finni'^ntti f'jip»'r pr«"^<'!il4'tl 
;tt lli«' I'lurt \ vixt h Mitlwrst Kivh jtid W'lldlili- (■nt)f»Tt'n(4'. 1 Ddiaiiatinjis. 
I'i7.i M.i,;'-nlM, \t'h Ass.M i.ii lull ot \5i(lvM'st l')sh .iihI UiMltli- : nm 
inissKitiiTs. I't"; .1). 1 2 pp 
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lions have been attributed, at least in part, to tho exis- 
tence of large, mature, uncrowded. and productive mast 
trees with large canopies. These provide excellent squirrel 
food and shelter.'* 

Raccoons occur widely in United States and often 
are found in residential neighborhoods, especially in 
wooded suburbs. Although they den in hollow trees, the 
lack of which may tend to be a limiting factor in some 
areas, they are known to den in burrows dug by wood- 
chucks» red foxes, badgers, and skunks: and they find 
shelter in rock dens. They have demonstrated their adap- 
tability through the use of garages, houses, drainage tiles, 
refuse dumps, and drain julverts for den sites." Usually, 
raccoons are found within a few hundred feet of open 
water. 

Numerous other wild mammals may occur in urban and 
suburban areas. Among these are deer, rabbits, skunks, 
chipmunks, mice, moles, shrews, bats, and even the adap- 
Ul?e coyote. Their habitats and behavior are diverse, as 
are their roles in nature and the out-oi-doors. Certainly, 
life for many of us would be less interesting without them. 

Although not as visible as other wildlife species, rep- 
tiles and amphibians also occur within urban areas. Ur- 
banization, with its drainage of wetlands, degradation of 
streams, and removal of ground cover and brush, has gen- 
erally decreased the populations of amphibians and rep- 
tiles. For some species, however, it may actually have per- 
mitted an increase, at least on a local basi.s. through the 
creation of man-made breeding sites (ponds, water-filled 
sand-mining pits, abandoned reservoir sites, :ind 
suburban water-recharge basins or sumps) and through 
the elimination of natural predators.' 

5. Vagn Flyger. "'Tree Squirrels in Urbanizing Knvironnu-nls. pp 
121-124 in Wildlife in an Urbanizing Em ironmvnt 

6. J. R. Schinner. "Ecology and Life History ihi- Kijttoon \Vr<H \t>'i 
lotor) Within the Clifton Suburb of Cincinntai." M. Sf. Tht-sis (Cintinnjit i 
University of Cincinnati. 1969). GO pp.: 

D. L. Cauley. "The Effects of Urbanizalion on Kaccoon iPmryon i(U(>r\ 
Populations." M.Sc. Thesis (Cincinnati: University of Cincinnati. 1970). Sf) 
PP- 

7. Frederick C. Schlauch. ""City Snakes. Suburban Salamander.s." ,Va/- 
ural History, Vol. 81 U976). pp. 46-53. 



During urbanization, the damming of streams for rec- 
reational use. to create reservoirs, and for other purposes 
has probably created more deep-water ponds than natural- 
ly existed on Long Island. These ponds have provided 
suitable habitats for the common snapping turtle and the 
eastern painted turtle, both of which inhabit nearly all of 
the permanent ponds of Nasscju and Suffolk counties and 
thrive, despite the pursuits of turtle collectors. 

Urbanization also brings the earthworms, rats, mice, 
and trash that provide increased food and cover for some 
species ot snakes. Urban lighting attracts insects that 
serve as food for toads. 

Some reservoirs, ponds, and other water developments 
in urban areas have been used for fish production. Several 
states have contributed to "community lake" programs 
that afford fishing opportunities. In addition, some indi- 
viduals in .suburban areas have ' eloped productive fish 
[)onds. 

WHAT CAN THE PLANNER DO? 

The examples cited above, particularly those in which 
wildlife exists in close association with human activities, 
indicate that a wide diversity of wildlife can be accom- 
modated in urban and suburban areas if the proper condi- 
tions are provided. Although communities with these 
wildlife amenities have rarely resulted from planning ef- 
forts directed toward wildlife, their mere existence demon- 
strates the potential viability of wildlife planning efforts. 

The planner can have a significant effect on the wildlife 
populations of existing and proposed communities. With 
the latter, particularly, the planner has more influence on 
the wildlife composition than most individuals and does 
not have to know much about wildlife to do it. 

Although it is preferable for tie planner to seek the as- 
sistance of trained wildlife biologists, significant benefits 
for wildlife can be achieved solely with the guidance pro- 
vided in this manual. Most planners are sensitive to en- 
vironmental opportunities and constraints. The guidance 
presented here will help planners to become as sensitive to 
wildlife as to other, better defined environmental con- 
cerns. 



Chapter 2. Why Wildlife Planning? 



People involved in land planning and development activ- 
ities often ask, Why should I care about incorporating 
wildlife in my planning and design work? Many argu- 
ments can be given in support of wildlife planning, based 
on ecological, aesthetic, educational, and financial con- 
siderations. 

From an ecological standpoint, the existence of a wide 
variety of wildlife species in residential developments is 
indicative of the ecological stability of the area. The 
ecological principle that ecosystem stability is propor- 
tional to its diversity holds true for cities as well as for re- 
gions. Though it may not be apparent to the untrained 
eye, many species are required to make up the food webs 
and to help ensure the balance of nature, 

It can be oomonstrated that, because of the additional 
amenities, people prefer to live in communities in which 
wildlife has been integrated. Recreational benefits pro- 
vided by wildlife in residential areas are many. More and 
more, people are deriving enjoyment from observing song 
birds at their feeders, and bird-watching has become a fa- 
vorite recreational activity of millions. Additional recrea- 
tional activities are afforded by the 'any ponds and lakes 
that are managed for fish and wildlife. 

Wildlife within and adjacent to urbanized areas allows 
for educational and scientific pursuits and provides for 
the enhancement of educational programs. A develop- 
ment well endowed with wildlife also provides additional 
economic returns to the developer through increased prop- 
erty values. In addition, open space management pro- 
grams directed toward wildlife frequently reduce man- 
agement costs, as described in Chapter 7. 

Planners have opportunities for integrating wildlife 
considerations into the design process through innovative 
approaches. Wildlife planning is becoming an exciting 
new field that can result in great personal satisfaction. It 
challenges the planner to develop and implement new 
ideas and techniques. While it is relatively easy to plan a 
community containing only a few desirable wildlife 
species, a planning design that will accommodate the re- 
quired number of housing units and at the same time sig- 
nificantly increase wildlife amenities requires much more 
expertise. 

The rapid increase in developed land, particularly in 
large metropolitan areas, continually decreases the ex- 
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posure of people to wildlife. In many areas, residents have 
to go to a zoo or travel long distances to observe wildlife. 

This situation could become increasingly pronounced in 
the future. While urban areas still occupy a relatively 
small percentage of the land area in the nation, the per- 
centage of land in such use is growing. The population of 
the United States totaled almost 204 million in 1970 and 
is expected to be 222.5 million by 1980. Over the next 
30 years, an additional 19.7 million acres of undeveloped 
land will be consumed by urban sprawl— an area equiv- 
alent to the states of New Hampshire, Vermont, Mass- 
achusetts, and Rhode Island. Each decade's new growth 
will absorb an area greater than the entire state of New 
Jersey; and each year the equivalent of 2.5 times the Oak- 
land-San Francisco metropolitan region must be built to 
meet the nation's housing goals." 

This growth would seem to emphasize the need for im- 
proving conditions in existing urban areas and for incor- 
porating better planning and environmental management 
measures in new housing developments. The development 
and maintenance of a high quality environment in urban 
and suburban areas will not only enhance wildlife in such 
areas but permit people to understand and appreciate 
nature better. It is becoming more and more evident that 
regional and site planners will have an increasingly impor- 
tant role in the preservation of our wildlife heritage. 

ATTITUDES TOWARD WILDLIFE 

People's attitudes toward fish and wildlife differ. Some 
people value these resources highly. Others are fearful of 
having wildlife in their vicinity because of the possibility 
of snake bites, the nuisance of mosquitoes and flies, or the 
remote chance of rabies, sleeping sickness, or Rocky 
Mountain spotted fever. 

Even those who enjoy watching wildlife at their bird 
feeders or in their yards may resent damage caused by 
wildlife to their gardens or their property. Millions of peo- 
ple—a majority of them from urban and suburban areas- 
participate annually in hunting and fishing. Additional 
millions engage in hiking, nature photography, and other 

H. Sen. Henry Jackson iD-Wash.l, in testimony March 6. 1975. on 
Senate Bill 98-4, authorizinfj the Secretary of the Interior to make grants 
to assist the states in developinfj and implementing state land-use re* 
source programs iVVashington. D.C.: Congressional Record 121: 36. 19751. 
■I pp. 
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pursuits dependent upon wildlife and the natural enN'iron- 
ment. 

Among the positive values of fish and wildlifr in urbun 
and suburban areas are those relating to people's enjoy- 
ment in day-to-day living and nature observations and en- 
vironmental education. However, certain wildlilt* 
species— individual animals or concentrations of birds, tor 
example— can become nuisances; create unsanitary con- 
ditions or cause deterioration of water quality; ciama^a* 
crops or property: and be a potential hazard to hunian 
health and safety. 

Most surveys of suburban and urban residents ba\ (' in- 
dicated that homeowners and others appreciate ha\ in^' 
wildlife or their properties or in the areas where they H\f, 
play, or work. For example, it has been estiniateci that 
total direct expenditures for the enjoyment of nongaou- 
birds in 1974 was $500 million— -95 per ce.*' Iiich was 
for birdseed, binoculars, and camera equipi . 

Sales of birdseed alone amounted to $170 .u.llion that 
year. Bird-watching accounted for between one-half and 
two-thirds of the dollar sales of binoculars. Sales of gift 
books about birds totaled slightly over $4 million in 
1974.' Twenty per cent of U.S. househoJds buy 60 pounds 
of birdseed a year, regardless of price. 

In surveys of homeowners in Waterloo, Ontario, Cana- 
da, almost everyone said they liked birds— particularly 
cardinals and robins— and most also liked squirrels, chip- 
munks, and cottontail rabbits in the city. F ewer than half 
liked having other animals on their property, usually be- 
cause of damage to plants or property. Pigeons and star- 
lings were less popular than other birds because their 
droppings defaced buildings; they carried mites that 
sometimes caused problems in houses: or they were noisy, 
messy, and too numerous. However, despite their accep- 
tance of many wildlife species in the city, a large number 
of people were unable to identify many of the animals that 
were sometimes present."' 

9. Brian R. Payne and Richard M. DeCiraaf. Kconomit V;ilu<'s and 
Recreational Trends Associated wiih Human Enjoyment of N<)n^;t(n<> 
Birds.'* pp. 6-10 in Proceedings of the Symposium an Stuna^mu nt <>{ 
Forest and Range Habitats for Nongame Birds, CJcmcruI iVchnn ;il Kt port 
WO-1. 1975, 343 pp. (U.S. Forest Service. Washington. DC , 

10. Anne Innis Dagg. *' Reactions of People to Urban VVilciiifi'.' pp IH.'i 
165 in Wildlife in an Urbanizing Environment. 
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Residents in different parts of a city may perceive wild- 
life differently. In Tucson, people living on the edge of the 
city wore aware of more species of wildlife than those liv- 
ing toward the center of town. P ;ople most aware of wild- 
life near their homes also were most aware of other conser- 
vation or environmental issues." 

In a survey of residents in five areas of metropolitan 
Detroit, none ot the residents said they disliked the birds 
they saw in their yards. Cienerally, people in the inner city 
watched birds less than those in the suburbs and did not 
try to attract birds as much as suburbanites.'- 

.\ study undertaken in Taylor. Michigan, showed that 
the majority of people interviewed enjoyed seeing wildlife 
on their property and placed food out for wildlife some 
time during the year. About half the people favored a pro- 
gram emphasizing management of wildlife within the city 
if it could be done without cost to the taxpayer, but fewer 
than half favored such a program if there were cost at- 
Laci.od to it." 

In Morgan town. West Virginia, a majority of the resi- 
dents surveyed indicated they would be interested in 
planting certain trees or shrubs in their yards to attract 
wildlife. 

The coyote, despite hunting, trapping, and other efforts 
at control, is still to be found in Southern California, an 
area now inhabited by 13 million people. Som-: of the peo- 
ple in the Los Angeles area are clamoring for more protec> 
tion of the coyote, while others, who may be disturbed by 
howls at night and who fear for the safety of their dogs, 
(ats. and guinea pigs, would like to have more coyote 
control.'^ 

In recognition of the need for more attention to environ- 
mental affairs, including urban wildlife, the people of 
Missouri voted for a self-imposed tax that will provide 
millions of dollars annually for relevant programs. 

Perhaps one of the most important benefits associated 
with urban wildlife and its supporting habitat is the po- 
tential influence on children. There is evidence indicating 
that interaction with the natural environment enhances 
physical development and intellectual and social compe- 
tence. 

The maintenance of diverse natural communities in the 
city thus may be regarded as an exercise in preventive 
medicine. It is also a means of generating in citizens an 
understanding and respect for the land on which our hve- 
lihood depends.*'' 

11. Thomas Uichard S/.ot. 'Perception of Urban Wildlife by Selected 
Tucson Kosi dents." .M.A. Thesis (Tucson: University of Arizona. 1975>. 
llil pp. 

1 2. James li. Schinncr. '"An Analysis of the Interrelationship of Habitat 
and Avifauna in Metropolitan FX'troit. " Ph.D. Thesis (East Lansing;: 
Mit hi^'iin Slate University. 1974). 201 pp. 

I.'t. iJarrel L. Cauley. 'Urban Mahtlat Requirements of Four Wildlife 
Spcrcies. " pp. 1 4M- 1 47 in Wildlife in an Urbanizing Environment. 



14. Howard K. Loach and Eldridge G. Hunt. '"Coyotes and People," pp. 
II 7 I 1 0 in \V'f:llifc in an Urhartiiinf{ Enrirnnment. 

15. Valerius Geist, "Wildlife and People in an Urban Environment— The 
Hiolo>0' *>f Cohabitation." pp. 3fi~47 in Wildlifo in Urban Canada: A 
Syntptfsium (Calvary; University of Calvary. 197r»). 
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WILDLIFE AND REAL ESTATE VALUES 

Most residents prefer a community well endowed with 
wildlife amenities. If this is not sufticienl incenlivv tor 
integrating wildlife into the planning process. [)l:inncrs 
and developers also should he aware that wildlile anieni- 
Ues result in increased properly values as well. Lit lie 
documentation is needed to support the fact I hat hi^liei 
prices can he charged for new housing developments that 
are well integrated into a liheral open space system. The 
increased values are related directly to ihe open space and 
natural setting provided and indirectly to the wildhte 
amenities affordiMl from this open space. It heconic ditti 
cult to determine the proportional value attril)iital)le to 
each. 

Wildlife values are indeed difficult to measure and 
often are of an intangible nature. The urban dweller for- 
tunate enough to hear the song ot a uood thrush in his 
backyard or perhaps to see a scarlet tanager against i lu- 
green foliage of an oak would agree that wildlife adds to 
the aeslhelic and environmental quality of his neigl^bor 
hood. 

In his classic book. (}amv Manu^i'mrnt, .'\ldo Leopold 
states, "A pair of wood thrushes is more valual)le to a \ ill- 
age than a Saturday evening band concert, and costs less. 
Wha* does it cost? A piece of woodland with under- 
growth. ' This may be debatable, but the point is well 
taken, nonetheless. 

The U.S. Forest Service has suggested that the pres- 
ence of trees around a house has a tangible effect on its 
marketability. Research conducted on this subject indi- 
cates that trees enhance the value of a property by as 
much as 20 per cent and increase the value of architec- 
turally similar houses by an average of five to 10 per cent." 
Trees offer beauty and shade and. in addition, provide 
hai)itat for wildlife. 

Wildlife considerations were an integral component of 
the planning process of the Woodlands, a new town north 
of Houston. Texas. Efforts were even made to return deer, 
among many other species, to the site. Discussions with 
the developers indicate that the presence of wildlife added 

IH. 7>*'<'.s- CouM Make a Difference in the Selling' Price nf Ymir Home. 
undaO'd, I pp. (Northeastern Forest Kxpennu-nt Station. L' S I'orvsi 
Service. tiSl« MarkelSt.. Upper Darby. PA 19082.) 



signiticatitly t(» the valm- jtnd siilability ot (he residential 
properties 

KFFKCTSOF I RHANIZATION ON WILDLIFF 

Urbanization, like agriculture, t/jrestry. and the de- 
velo()nient oi ( ransportation, affects the environment and 
tish and wildlile as veil. Historically, the process of ur- 
banization has l)een carried out with little considera'tion 
for fish and wildlite. .As a result ot the march of civiliza- 
tion, populations ot some species ot wildlife — all tooMten. 
the so-c'dled nuisance species — have increased, ^iwhiie^ 
other species have declined or, in some cases, have been 
eliminated corn[)letel\'. 

The effects of urbanization on fish and wildlife make in- 
corporating fish and wildlite into the planning process all 
the more important if desirable populations of species are 
lo be maintained for the benefit ot people, the majority of 
whom live in ur^an areas. 

Daring the settlement and cfxpansion of this country, 
people were more dependent upon fish and wildlife for 
lood and clothing than they are' today. Despite the 
shooting and trapping of wildlife species/for food, cloth- 
ing, and profit, the alteration j(Tf..thc; habitat had the 
greatest impact on wildlife. / 

Thus, with the clearing of the forests, many foresl- 
dwelling species declined, and species better adapted to 
agricu^iture and open areas increased. With the draining of 
marshes and other wetlands, waterfowl, shorebirds. and 
other aquatic wildlife species declined, while some types 
ot wildlite better adapted to agricultural habitats in- 
creased. 

On the other hand, construction of reservoirs and farm 
ponds and irrigation of dry lands created new habitats for 
certain fish and wildlife species. Farming, timber har- 
vesting, overgrazing by livestock, and construction of 
roads accelerated erosion and degraded streams and 
lakes. 

With increased population growth and industrializa- 
lioti, prot)lenis of waste disposal .-^nd pollution increa,sed. 
and further deterioration of fish and wildlife habitat re- 
sulted. Many of the pesticides used to combat insects in- 
jurious to crops also destroyed or adversely affected de- 
sirable forms of fish and wildlife. 

Urban populations of humans are dependent upon much 
larger areas for food and materials. Supplying their needs 
has required increased agricultural production: increased 
extraction of fuel, sand, and gravel: and countless other 
activities that have affected wildlife populations, 

in most conventional residential development, the land 
is stripped of mu"h of its vegetat.ion and divided into rec- 
tangular plots. 1 n the process, many of the smaller natural 
drainage channels are obliterated and must be replaced by 
enclosed storm sewers. 

For example, a 26-square-mile section of the Rock Creek 
watershed in iMaryland had 64 miles of natural flowing 
streams in 1913 when the area was rural. In 1966» the 
sanie area, now L heavily populated suburb o^ Washing- 
ton. D.C., had only 27 miles of flowirtg^str^ams.'' An in- 

1 7, Tht'odor*' W. Sudia. Man, Xature. City The Urban Ecosystem, Urban 
Kcolo^y Seru-s. \<k I, V.^. .National Park Service. 1974. 22 pp. (U.S. Gov- 
i-rnment I'riniinK Office. Washington. DC 20402.1 
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Thd builders of Columbia, Maryland, were careful to preserve trees and 
topography. The extra effort added to property values, reduced erosion, and 
preserved habitat for wildlife. 



creased rate of runoff and a lowering of the water table 
occur as a consequence of development. Animals depen- 
dent upon springs, small streams, and tributaries suffer a 
loss of habitat. 

In addition to increasing the rate of runoff and imped- 
ing the infiltration of water to recharge aquifers, the 
pavement and buildings that now cover much of urban 
America, especially the inner core, leave little space avail- 
able for the growing of shrubs, trees, and other vegetation 
Hinder anything but artificial conditions requiring great 
expenditures of time and money. 

In this regard, ecologist Forest Stearns has said: 

American cities are physically complex system.^ in 
which the animal biomass exists by chance or for 
aesthetic considerations. As they become increas- 
ingly devoid of species and habitat diversity, cities 
tend toward an encompassing monotony which, in 
other systems, ecologists recognize as leading to 
imbalance and disruption. The implications of eco- 
logical concepts such as diversity, succession, 
energy and nutrient flow, population dynamics, 
and territoriality are pertinent to the management 
of older cities and the development of new ones."* 

In the process of construction and development, ero- 
sion may increase as much as two thousand times over the 
amount of erosion occurring in wooded areas. Topsoil 
often is not saved for later use, and gravel and silt are 
carried downstream, with devastating effects on fish and 
other aquatic organisms. 

The increased use of pesticides in urban are^s poses 
serious problems for wildlife. The use of pesticides^ias re- 
sulted in the loss of amphibians, reptiles, fish, birds, and 
mammals. 

It has been estimated that the amount of pesticide used 

18. Forest Stearns, from a statement made at an AAAS symposium 
sponsored by the Wildlife Society and the Ecological Society of America in 
Chicago. December 30. 1970. See also M. Kirkpatrick. The Wildlife Society 
News. No. 133 (1976). pp. 13-14. 



within urban areas may equal the amount used in agri- 
culture—some 500 million pounds of material.'" The pes- 
ticides and fertilizers used in abundance by urban resi- 
dents contribute to pollution and to the enrichment or 
eutrophication of urban streams and other water bodies. 

The use of pesticides in suburban homes and gardens 
has caused reduction of growth rate generally in fish and 
other aquatic animals as a result of altered food conver- 
sion and altered reproductive potential, both in terms of 
number of eggs produced and survival of young. Also, 
there appears to be a general reduction in fitness of all 
aquatic organisms and increased susceptibility to disease, 
capture, or the effect of par^nsitic infection as a result of 
long-term, low-level exposure.*" 

Damage could be reduced by using those pesticides 
shown to be least harmful to fish and wildlife. It is im- 
portant to follow the directions on the pesticide con- 
tainers exactly for dosage rates and application methods. 
Care should be exercised in cleaning equipment and dis- 
posing of containers and unused materials. It is essential 
that they not be discarded in streams or lakes because 
they can be poisonous to aquatic life. 

Maintenance of a variety of native trees and shrubs in 
urban areas and use of biological control methods may 
reduce the need for ♦he application of so much chemical 
pesticide and fertilizer. In Berkeley. California, a success- 
ful pest management program using biological control 
methods was developed between 1970 and 1975 for the 
city's 30,000 street trees.^' 

Some more specific examples of the effects of urbani- 
zation on wildlife may l> eful. The effect of the develop- 

19. W. Olkowski et al. ■ ystem Management: A Framework for 
l/rban Pest Control." Jt: me. Vol. 26 (1976>, pp. 384-389. (American 
Institute of Biological ScWices. 1401 Wilson Blvd., Arlington. VA 22209.) 

20. R. V. Rumber et al.. The Use of Pesticides in Suburban Homes and 
Gardens and Their Impact on the Aquatic Environment. Pesticide Study 
Series-2, 1972. 61 pp., appendices. (Applied Technology Division. Office of 
Water Programs, U.S. Environmental Protection Agency. Washington. 
DC 20460.) 

21. Olkowski etal. "Ecosystem Management." 



ment of the new town of Columbia. Maryland, on bird 
populations has been documented.* ' As thi? sparsely 
populated farmland area of 13.<00 acres changed in eight 
years to a community of 27.000 people, typical farmland 
species declined. Among these were the bobwhite quail 
and mourning dove; field-inhabitin,^ birds like the eastern 
meadowlark. red-winged blackbird, and grasshopp(.'r 
sparrow; and wood and woodland-edge species, such as 
the wood thrush and indigo bunting. 

On the other hand, a dramatic increase was seen in 
mockingbirds, chipping sparrows, and song sparrows. 
The increase in mockingbirds was believed to he asso- 
ciated with the largo number of fruit-hearing shrubs 
planted for ornamental purposes. 

The most striking increases were in starling and house 
soar row populations. These birds were virtually absent 
from the area before development but were the most com- 
mon species following development. [Populations of these 
two species were closely associated with the construction 
of buildings that afforded holes and ledges for nesting and 
roosting. 

Areas in which detached homes were built and where 
some of the original trees and ground cover were retained 
had the most varied bird species composition among the 
developed areas. 

In urban areas with previously existing or newly 
created bodies of water, populations of waterfowl and 
other water birds are likely. Construction of lagoon or 
finger-type housing developments in coastal areas that re- 
quire dredging and fills, however, has destroyed much 
salt marsh habitat of ^eat value .-o fish and wildlife. Such 
developments in New Jersey resulted in '.he almost 
complete loss in a 14.2-square-mile salt marsh habitat of 
all species except the mallard, which has been 'db\G to 
adapt to the changed conditions.* ' 

As noted earlier.* squirrels, raccoons. rai)bits, opos- 
sums, and many other mammals are to be found often in 
urban areas when adequate vegetation is retained. 

Although not so obvious, urban areas often contain 
populations of amphibians and reptiles, particularly when 
streams and wetland areas have been maintained. The 
importance of amphibians and reptiles in urban areas 
shiDuld not be underestimated because, in addition to their 
aesthetic and educational values, some species are very 
vaJuable in food chain systems and provide some natural 
pest control. 

As in the case of birds, some species of aniphibinns and 
reptiles have benefited from the alteration of habitat, but. 
for most species, the changes have been detrimental. 
Clearing the land and removing ground cover and under- 
brush affect all terrestrial species, but it is particularly 
hard on salamanders and some snakes. 

Modification of aquatic habitats by drainage, dredging, 
pollution, and removal of vegetation has serious effects on 

22. Aelred D. Oeis. "RffecLs of Urbanir.uLinn and 'I'yiH* of Urhjin hr- 
velopmenL on Bird ropulation.s." pp. 97-10.5 in WiUilifc in an LJrhuni.'in^' 
Environment. 

23. W. K. Figley III, "The Significance of Suburban I. Develop, 
ments as Waterfowl llabituL.** M.S. Thesis (Syracuse: University of New 
York Slate CoHcKe of Environmental Science ^nd Kor^rstry. iU7 1), If)? pp. 



all ainphil)ians except tho.se whose egg and larvae stages 
are .spent on land or in small or transient collections of 
water. Hoad construction and subsequent traffic can be 
devastating when it denies a population free access to its 
hibernating or breeding areas. The killing of the larger 
snakes l)y man and the killing or collecting of turtles can 
be factors in destroying populations of these reptilos, 
especially when the populations have already been en- 
dangered by alteration of habitat.** 

It has been suggested that urbanization even affects 
marine species. Bright city and highway lights in coastal 
areas where certain sea turtles lay tneir eggs on shore are 
thought to confuse the hafching turtles and attract them 
inland, where they die. Apparently at least three species 
of these sea turtles— the green, th*^, loggerhead, and the 
Pacific ridley— have been pushed closer to extinction by 
increased development of coastal shorelines.*' 

What has been said about the effects of urbanization 
with respect to amphibia.i? and reptiles also applies in 
large part to fish. The fil ng and drainage of wetland 
areas, ponds, and bays and the channelization and con- 
verting into storm drains of many small streams and 
tributaries have destroyed much habitat for fishes and 
other aquatic organisms. 

Likewise, the erosion and siltation that accompany 
urban development and the pollution stemming from 
urban areas have degraded watercourses, lakes, ponds, 
and estuaries, Al the same time, construction of urban 
water supply systems and recreational lakes and ponds 
has created new bodies of water in which fish can grow. 

Chapter 7 will provide more detailed information on the 
effects of some specific design components, 

'J-l Sherman A. Minliin, ,Ir., "The Kate of Aniphibitins and Kep tiles in a 
Suburban Arvii, ' ./mtnuil ti' Hrrfu-toln^'y, Vol. 2 IliMiSI, pp. 113- 1 U). 

U.S. Dt-parlnient o\ the Interior, 'Sea Turtles to He Added to 
rhreaH-ned I.is(." New^ Release. .May 'Jl, l^JTa, 2 pp. 
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ADVERSE EFFECTS OF WILDLIFE 

Wildlife can, under some circumstances, be n nuisance 
to an urban dweller or to a community. Darn&ge can be 
done to gardens or to prope.: *y. and there is some poten- 
tial for wildlife to serve as a reservoir of cerUin diseases 
transmi^.table to man. 

Researchers have shown that disea.-os such as his* 
toplasmosis and cryptococcosis are associated with 
accumulations of bird droppings at blackbird roo^its, bat 
colonies, or pigeon nests near human habitations. Also 
bird viruses, such as eastern, western, and St. Louis 
encephalitis, aie seasonally present in avian populations, 
among which they are spread by mosquitoes, whkh can 
on occasion transmit an infection to man/^ 

Rabies is causing increased concern in many residential 
areas. In the past, the majority of cases diagnosed were in 
dogs. However, since 1956. the majority of cases have 
been among wildlife. Wildlife accounted for apr roxi- 
mately 78 per cent of all cases recorded from 1970 to 1972. 
Of these, the greatest number occurred in skunks, 
followed by foxe3, bats, and raccoons. 

Gray squirrels, although providing enjoyment to many 
urban and suburban residents, may at times become 
nuisances because of their numbers. They gnaw through 
lead telephone cables. They can en ter homes or buildings 
and cause considerable damage. They can be destructive 
to lawns and gardens when they peel bark from orna- 
mental trees or eat enough buds of trees and shrubs to 

26. Louis N. Locke. ''Diseases and Parasites in Urban Wildlife," p. i i 1 in 
Witdlift in an Urbanizing EnvironmenL 

27. Locke. ''Diseases and Parasites in Urban Wildlife." 
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cripple or kill the plants. They interfere with bird feeding 
and eat much of the food intended for birds. 

They also are a potential health hazard. Although some 
squirrels subjected to rabies tests prove to be positive, 
Vagn Flyger, a long-time squirrel researcher, considers 
squirrels to be low-risk animals and the danger of trans- 
mitting rabies to humans from a provoked bite to be prac* 
tically nil.'" 

According to Flyger, if the plague caused by Pasteur- 
ella pestis occurred east of th^ Mississippi River, in the 
range of the gray squirrel, fleas that occur on squirrels 
could be a health hazard for humans. Also, gray squirrels 
have been implicated in the transmission of leptospirosis. 
They are, at times, host to Tinea, the fungus causing ring- 
worm in man and dogs; and they may be minor reservoirs 
for tularemia. 

But, on the whole, squirrels are an insignificant hazard 
from a public health standpoint. In city parks, hand feed* 
ing of semitame squirrels may result in scratches and 
puncture wounds, but infections from squirrel bites or 
scratches are unusual. 

As in the case of birds and squirrels, some residents 
provide regular handouts of food for raccoons, which are 
adaptable urban dwellers. However, they have become 
nuisances in some areas. In addition to evening raids on 
p'jscbage cans, raccoons occasionally inhabit attics. Often 
daily harassment will persuade them to leave, and poison- 
ing or trapping will not be necessary. Holes under the 
eaves of roofs should be securely screened once the rac- 
coons depart. 

An animal control specialist or anyone available to the 
public on animal problems will receive a multitude of com- 
plaints ranging from the mockingbird that sings too long 
and too loud on moonlight nights in summer, to the mole 
dar^age in the lawn, to rabbit damage in the garden. Most 
of the problems are relatively minor, however, and many 
of the complainants, if faced with the alternative of killing 
the offending animal or paying a price for its presence— 
i.e., putting up with some inconvenience—probably would 
choose the latter. 

For example, personnel of the Texas Department of 
Parks and Wildlife say that many complaints are received 
from residents about deer eating flowers and shrubs. 
However, irate citizens were quick to change their atti- 
tude when asked if they wished the animal removed. They 
preferred to replant with species less palatable to deer. 

The best way of avoiding problems with urban wildlife 
is, when possible, to prevent the conflicts through correct 
planning. For example, buildings should be constructed to 
exclude birds rather than trying to keep birds out after 
the buildings are completed; ponds should be built with 
muskrat-proof dams; and dumps should be kept away 
frorn airports. Programs for reducing populations of un- 
wanted wildlife should be accomplished with authoriza- 
tion from respective local, state, and federal conservation 
agencies. 

28. Vagn Flyger, "Urban Gray Squirrels: Problems, Management, and 
Comparisons with Forest Populations,*' pp. 107-113 in Transactions, 
Twenty-seventh Northeast Fish and Wildlife Conference, Contribution No. 
469, 1970. 
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Chapter 3. Wildlife Management and 
Its Relationship to Planning 



The guidance given in this manual for incorporating 
wildhfe considerations into the planning process for urban 
and urbanizing areas is based, in large part, on generally 
accepted wildlife management principles and approaches. 
This chapter provides an understanding of these prin- 
ciples and the basic needs of wildlife that must be accom- 
modated for successful integration of wildlife into the 
planned environment. 

BASIC NEEDS OF WILDLIFE 

Wildlife has four basic needs: food, cover, water, and 
space in which to live and reproduce. These four com- 
ponents collectively can be termed habitat. As we have 
noted, habitat requirements vary for different species. 

The whitetailed deer, red-eyed vireo, and tree squirrels 
prefer woodlands; others, such as the cottontail rabbit 
and some sparrows, prefer old fields: Waterfowl are pre- 
dominantly species of wetlands and bodies of water; and 
some species, ii .uding the common pigeon, house spar- 
row, and roof rat, frequently are found in the urban 
habitat. They all are a part of our ecosystem, and they are 
affected by our activities and how we deal with them and 
their environment. 

Although many species show a strong affinity for 
specific types of habitat, most require a diversity of 
habitats for different portions of their life cycles, or to 
satisfy different requirements during a 24-hour period. 
Cover requirements may vary for nesting, raising young, 
resting, and protection from predators. 

For example, even though deer are principally inhabi- 
tants of woodlands and brushlands, they may utilize old 
fields, crop fields, and woodland edges for feeding pur- 
poses. Diversity of habitat, therefore, becomes one of the 
key requirements in meeting the varying needs of the in- 
dividual species and increasing the number of species in a 
given area. 

Wildlife biologists call the area over which an animal 
ranges its home range— the area necessary to satisfy all of 
its requirements. This varies greatly among species and 
also according to the quality of the habitat. Deer may re- 
quire a home range of approximately one square mile. 
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while the fox squirrel, cottontail rabbit, valley quail, and 
bobwhite may be able to survive on a few acres of land. 

The size and configuration of home ranges have been 
mapped for many species by tagging, trapping, and radio 
telemetry. These studies suggest that, although the 
spatial configuration for individuals of the same species in 
a given geographical area varies significantly, the size of 
the home range does not. This tends to indicate that home 
range requirements of many species can be met with a 
linear and irregular open space configuration similar to 
those presei : in some residential areas (i.e., wooded 
stream corridors). 

Related to the home range is the need for wildlife to 
have access to the different types of habitat they require. 
Discontinuity of habitats can be a limiting factor for 
many species. This is particularly important with respect 
to site planning. Many residential areas contain small, dis- 
connected woodlots. Provision of a connective open space 
system between these areas would encourage a greater di- 
versity of wildlife species by making a variety of contigu- 
ous habitat types available. The lack of a connective open 
space system is one of the factors that limit the amount 
and diversity of wildlife in urban and suburban areas. 

Many wildlife biologists believe that human disturb- 
ance is an important factor limiting wildlife in residential 
areas. The placement of design components generating 
high levels of human disturbance adjacent to wooded 
areas greatly reduces their potential use as refuges for 
wildlife. In developments where sufficient open space 
acreage and/or connective corridors to larger areas are 
provided, wildlife can find the seclusion needed. 

Food requirements vary greatly among wildlife species. 
Some animals, such as the whitetailed deer, are mainly 
browsers of shrubs and tree twigs. Hawks and owls may 
prefer small mammals. Some species, like the raccoon and 
opossum, are omnivorous. Food preferences vary widely 
among songbirds. The tufted titmouse prefers insects; 
the cardinal, seeds, small fruits, and insects; and the cedar 
wax wing prefers fleshy fruits. 

Preferred food items should be provided in order to 
maximize the retention of desired species. The type and 
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quantity of food weighs heavily in the wildlife composi- 
tion of any given area. This can be planned for easily 
through protection of existing vegetation types or 
through supplemental planting. If preferred habitat types 
are provided, many species will be able to find their 
favorite foods wit hin the same area. 

Animals able to meet their water requirements pri- 
marily through ingestion of food are in the minority. Most 
wildlife species require some form of free water. In some 
parts of the country, water is a limiting factor for wildlife. 

Fish and game departments in western states often 
have CO provide water supplies to maintain wildlife popu- 
lations at desired levels. In most parts of the country, 
water is not a limiting factor, especially if it is made 
readily accessible via a continuous open space system. 
Droughts such as experienced in much of the West in 
1976 demonstrated the need for maintaining adequate 
surface water whenever possible. 

WILDLIFE MANAGEMENT: PRINCIPLES AND 
APPROACHES 

Wildlife management can be defined as the act of pro- 
ducing sustained annual crops of wildlife to achieve 
human goals, whether for recreation, aesthetic and en- 
vironmental enhancement, economic or scientific values, 
or conservation of an endangered species. To a large 
extent, wildlife management is applied ecology. 

As part of the planning/management process, the wild- 
life manager determines through various inventories what 
wildlife species are present, assesses their abundance, 
evaluates the current habitat and its potential for im- 
provement, and attempts to determine the factor or fac- 

Game department's wildlife watering trough was installed in a natural setting 
with adequate cover for game birds. 



tors limiting the abundance of wildlife. Then he sets oiU 
to do whatever is required to offset the limiting factors in 
order to attain the goals and objectives with respect to 
wildlife populations. 

In doing so. the wildlife manager must recognize the 
potential effects of management on other land uses and re- 
sources and. for that matter, on other wildlife species if 
his attention is focused on a particular species of wildlife. 
His recommendations for managem^^nt must be based 
upon sound biology and the environmental limitations of 
the area. 

Those involved with managing wildlife in residential 
areas must consider cost-benefit ratios and people pref- 
erences if they expect their management recommenda- 
tions to be implemented. Putting a dollar value on wildlife 
in urban areas is difficult. However, many developers and 
real estate agencies have learned that a house in an area 
characterized by natural biological communities— shrubs, 
trees, wetlands, and the wildlife that goes with them— will 
sell for a higher price than the same house on a small, 
barren lot. 

In addition to food, water, covei. or ample living and 
breeding space, natural factors regulating the abundance 
of wildlife include predation. disease, and accidental 
death. Man contributes to wildlife mortality through 
hunting and fishing and through his fast moving cars and 
trains. However, his principal impact has been to alter the 
environment through farming, timber harvesting, live- 
stock grazing, urbanization, and industrialization. 

There are many approaches to wildlife management. 
These include creation of refuges, predator control, artifi- 
cial stocking, transplanting of wild. stock, winter feeding, 
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erection of neisting structures, protection through regula- 
tion of hunting, and habitat management. Let us look at 
these from the standpoint of urban and suburban areas. 

Generally, hunting is not permitted within the cor- 
porate limits of cities and towns. Thus, for game species 
like the pheasant, the outlying sections of incorporated 
towns may well serve as temporary refuges or sanctuaries 
if enough vegetation exists to provide shelter. Shooting 
does drive the pheasant to areas where there is no shoot- 
ing. 

With respect to predator control, the primary problem 
in urban/suburban areas probably lies with free-roaming 
cats and dogs. These animals take their toll of birds and 
animals, especially the yovng animals. Control can be 
handled best through local ordinances. 

Artificial stocking ordinarily would not be attempted 
by an individual except for one fortunate enough to have 
the needed space and water for a fish pond, or except for a 
community fishery project. In any case, stocking should 
be done with the advice and consent of the state fish and 
game commission. 

Winter feeding, especially of birds, has become very 
popular in this country. It may increase the carrying capa- 
city of the area or save a few birds under extreme weather 
conditions, such as those experienced in the eastern part 
of the country in 1976-1977. 

Once feeding is started in the fall, it should be con- 
tinued until well into the spring when insects and other 
natural foods become available. Winter feeding may be of 
some value locally, and it contributes to people's enjoy- 
ment of wildlife; however, it probably is of little concern to 
the city planner. 

Erection of artificial nesting structures for songbirds, 
waterfowl, and squirrels also may increase the carrying 
capacity of certain urban areas. 

Hunting as a means of keeping urban deer herds under 
control would be prohibited in most urban/suburban 
areas. In the Twin Cities metropolitan area of Minnesota, 
however, habitat suitable for Canada geese does provide 
some hunting. 

Habitat management is the most basic of the ap- 
proaches for encouraging wildlife populations or to reduce 
wildlife around areas such as airports. It is*on the habitat 
that the urban or regional planner, landscape architect, 
developer, and builder have the most impact. Therefore, it 
is primarily habitat management that we have in mind in 
suggesting means of incorporating provisions for wildlife 
enhancement in the urban planning process. 

HABITAT MANAGEMENT 

Of the various components of wildlife habitat, vegeta- 
tion and water are, perhaps, the most essential and at the 
same time the most manageable. The kind, number, and 
distribution of plants are a major factor in the distribu- 
tion of animals because, in addition to providing food, 
they furnish shelter and cover, protection from predators 
and weather, and sites for nesting, resting, perching, and 
breeding. Thus, vegetation and its management is basical- 
ly the key to wildlife management. 

The wildlife productivity of an area is largely depen- 
dent upon soil fertility: the chemical and physical makeup 




and depth of the soil; and the types, amount, and distribu- 
tion of vegetation produced— whether agricultural crops 
or other types. Soil development occurs over a long period 
of time; and topsoil in particular, since it is highest in fer- 
tility among the various soil layers or horizons, should be 
treated as a highly valuable resource. Good management, 
therefore, ordinarily would involve maintaining the soil 
fertility and avoiding the accelerated erosion caused by 
construction activities. Also, it would mean saving the 
topsoil for use elsewhere when it must be removed. 

THE PLANNER AS WILDLIFE MANAGER 

By now it should be apparent to the reader tliat the 
urban or regional planner, landscape architect, and devel- 
oper, through their designing and construction activities, 
wittingly or unwittingly are wildlife managers. It is their 
designs that determine in large part how and where and to 
what extent existing habitat will be altered in the course 
of developing new areas or in redeveloping existing urban 
areas. Just as foresters, farmers, and range managers- 
through decisions that affect land management— have 
had more effect on wildlife than the combined efforts of 
wildlife managers, so have the planners and developers 
had more effect on urlan wildlife than the wildlife 
manager. 

In fact, until recently, the role of the wildlife biologist in 
helping to plan and manage wildlife in urban areas has 
been practically nil. Those efforts have been directed pri- 
marily to the control of so-called nuisance animals or to 
animal damage control? 

There is a greater recognition, currently, that wildlife 
can and does enhance living conditions in urban areas. 
Planners, landscape architects, biologists, and ecologists 
need to work together to promote environmental condi- 
tions close at home that are desirable for people and wild- 
life alike. 

Obviously, there are limitations on the extent to which 
this can be done, and there will be times when a compro- 
mise may be necessary. Nonetheless, there are many op- 
portunities to do more than has been done in the past to 
satisfy this objective. 

Wildlife managers tend to regard planning and manage- 
ment more as one function than dees the urban planner. 
The planner may consider his job completed when his 
design has been accepted by the developer. Yet the size. 
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shape, and location of the open space areas will be crucial 
to wildlife when the plan is implemented and development 
occurs. 

Likewise, the landscape architect may have concluded 
his task when he determines the number, type, and spac- 
ing of trees to be planted. Chances are, however, that not 
much consideration will have been given to the effects of 
such plantings on wildlife or to the fact the one aestheti- 
cally pleasing shrub may have little food value for wild- 
life, while another shrub, equally pleasing aesthetically, is 
excellent for wildlife. 

Although the planner may have little control over how 
the resident in a detached home manages his lot with re- 
spect to vegetation, the planner, developer, and builder 
have much control over what the homeowner has to work 
with initially. Thus, larger lots, with as many original 
trees as possible and with undergrowth left intact, 
provide greater opportunities for wildlife management 
than lots in which such vegetation has been destroyed. 
Also, cluster-type housing developments provide greater 
opportunity for management because of the larger open 
space system provided. 

Likewise, as indicated elsewhere, the style 6f architec- 
ture and the quality of construction have much to do with 
the nuisance effect' of birds 'and animals. Therefore, man- 
agement for wildlife may have to include consideration of 
the design components as well as the open space system. 

A NEW APPROACH TO WILDLIFE PLANNING 

In the field of wildlife management, there are relatively 
few wildlife planners. The number is increasing, however, 
and certainly the need for planning is recognized. Typical- 
ly, the functions of a wildlife manager involve research or 
the use of research results; planning; the actual operation 
or supervision of the on-the-ground management; and 
evaluation of the effectiveness of management practices. 
Thus, perhaps, the wildlife manager works more closely 
with the people who carry out the plans for development 
than the urban or regional planner. 

Better communication among planners, developers, 
wildlife biologists, and the public is needed, along with a 



holistic ecosystems approach to management. Knowledge 
arfd information that wildlife biologists ard ecologists 
have on wildlife management and wildlife habitat should 
be made available to urban and regional planners. Per- 
haps the best way to make this input a part of urban and 
regional planning is to employ biologists and ecologists as 
members of planning teams or to secure their services as 
consultants. Many professional biologists and ecologists 
are reluctant to become involved in public affairs or mat- 
ters of controversy involving the environment. As paid 
members of planning teams, however, they are more will- 
ing to provide needed information. 

It would seem feasible, also, for environmental plan- 
ning and consulting firms to include in their contracts 
some provisions for follow-up management of open spaces 
or other components related to wildlife habitat. Such work 
would require the services of wildlife biologists. 

There are sources from which planners and landscape 
architects can obtain expert advice on management 
of wildlife in residential areas. (See Appendix A.) In addi- 
tion to the many public agencies at all levels concerned 
with fish and wildlife and other natural resources, many 
professional and scientific societies are urging their mem- 
bers to be more active in public affairs. Some, such as the 
Wildlife Society, have committees that focus particularly 
on urban wildlife affairs. Assistance in inventorying wild- 
life populations in some areas may be available through 
local colleges and universities with programsMn wildlife 
conservation.* 

Achieving communication tind interchange of informa- 
tion between planners and biologists will require some 
initiative in both directions. The point is that problems 
whose solutions require biological information are 
common in urban development, and in many cases the 
needed information is available. Planners should recog- 
nize the need for the information and how it can be used to 
develop a more livable environment, and biologists should 
strive to make the information available in a useful form. 

The remaining chapters of this manual will provide 
guidance on how some of the wildlife management objec- 
tives c^n be accomplished through planning. 



A rMlitont puts out feed for birds. 



Chapter 4. Site Design for Wildlife 



Future developments, of course, present planners with 
the greatest possibility of providing for communities rich 
in wildlife amenities. In these cases, decisions are yet to 
be made with respect to the type of housing develop- 
ment—cluster versus high-rise apartment versus de- 
tached single-family residences; the location and extent of 
open space to be retained; the routing of access roads and 
streets; the style and type of building construction; the 
sewage disposal system; and the many other aspects of an 
urban development. This flexibility allows for better plan- 
ning approaches that set the stage for integrating wildhfe 
in the plan. 

The extent to which wildlife can exist and the degree of 
variation possible with different types of residential de* 
velopment can be inferred from observations in existing 
areas, even where wildlife has not been an integral com- 
ponent of the planning process. Within limits, for ex- 
ample, one familiar with the birds typical of an east<>rn 
metropolis can pretty well predict the birds likely to he 
present in different types of neighborhoods. 

One such observer suggests that, if your only birds are 
chimney swifts circling in the sky by day and nigh thaw ks 
zooming down at dusk, then you are a cliff dweller in the 
center of town." If the house sparrow is the sole or 
dominant nesting bird, the neighborhood is likely to be 
one of crowded houses and pavements^ little or no open 
space, and few or no grassy areas or shrubs. A song spar- 
row or a chipping sparrow, he suggests, would represent a 
less dense environment— pleasant lawns of some size and 
a sprinkling of shrubs to provide nesting cover. 

The resident who sees cardinals or mockingbirds would 
probably be living in an area with more spacious lawns 
and more landscaping. The presence of young robins 
might be indicative of a neighborhood of grassy lawns and 
shade trees. Chickadees and titmice would reflect a com- 
munity where older trees provide natural nesting condi- 
tions or where people are providing nest boxes. The 
presence of red-eyed vireos and yellow-throated vireos 
would proclaim a fine old neighborhood with fully grown 
shade trees lining the streets or scattered through the 
yards, while the scarlet tanager might indicate the pres- 

29. Barnes, **Ainid Brick and Asphalt," pp. 414-424 in Birds in Our 
Lives. 



ence of a substantial number of mature oak trees. Finally, 
a suburban neighborhood with wood thrushes, catbirds, 
or brown thrashei^ probably is an area of gracious trees 
and many shrubs, preferably with a mulch or litter around 
them. 

A western city would have a different assortment of 
birds, and any city would have its own combination of 
birds and habitats. 

Planning for wildlife can be integrated readily into con- 
ventional planning approaches. For purposes of this discus- 
sion, let us consider planning as taking place at two levels: 
(1) site-level design and (2) public or large-area— re- 
gional— planning. 

We are defining site design as being oriented to a spe- 
cific residential development project, with or without a 
mix of industrial/commercial facilities. At the site design 
scale,, a more detailed approach to wildlife planning is 
possible, and consideration is given to the relationship of 
infrastructure and other design tromponents to wildlife. 

In the larger-than-site-scale level, we include all plan- 
ning activities from the smallest municipal efforts to the 
largest regional plan. This includes city, county, state, 
interstate, river basin and watershed planning, and so 
forth. Planning for wildlife at this level is conducted on a 
much broader scale and focuses on the preservation and 
incorporation of regionally limited and/or unique habitat 
types in a continuous open space network. 

The successful integration of wildlife is possible at 
both levels of planning, and we will attempt to provide 
some guidance to planners working at each level. 

T>is chapter will discuss site design considerations, 
since they form the basis for the discussion on integrating 
wildlife at the regional scale. Integration of wildlife con- 
siderations into the site design process has been empha- 
sized purposely, since this is the planning level at which 
the authors feel the greatest results can be achieved. 

The following chapter will discuss larger-than-site-scale 
planning. 

Two basic approaches to residential site design are 
commonly practiced. One is the conventional subdivision 
with no provision for open or common space (sometimes 
called **lot-by-lot'' development). The other is cluster or 
planned unit development, more commonly referred to as 
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PUD. Projects of this type vary in size from a few acres to 
the multithousand*acre new-town developments. 

The PUD planning approach significantly increases the 
potential for wildlife amenities within the community be- 
cause of the amount of open space typically provided. It 
also allows greater opportunities for integrating wildlife 
because of the flexibility in the design process and general 
requirements for open space, preservation of natural fea- 
tures, and so forth. Little opportunity for wildlife plan- 
ning is provided with the conventional subdivision t\ pe of 
development, other than in the landscaping of individual 
lots. For these reasons, the guidance presented for inte- 
grating wildlife into the site design process applies only to 
the PUD type of development. 

Planning by individual residents is not considered, al- 
though much of the information presented here can be ap- 
plied by homeowners. 

Ecological considerations have been incorporated into 
the site planning process for many years and refined 
through the environmental planning efforts of Lewis, 
McHarg, and others.^" Wildlife has been included as one of 
the ecological parameters in the overall land development 
planning process. However, with a fev.' exceptions, this 
has not been a totally integrated process resulting in com- 
munities that fully maximize benefits to be derived from 
wildlife. 

30. Philip H. Lewis. "Nature in Our CiLies. " pp. 2;}-l27 in A/(;/( an,/ 
Nature in the City iWashington. D C . U.S. hi'ptirtrnfni <if tlu- irUfrior, 
1968). 92 pp.; 

Ian L- McHarj<. Dcsif^n with Xaturr (.\t'w ^ urk: Dfjuhlt'dav \;iUir;iI 
History Press. 1969). 19H pp. 



Wildlife planning must go beyond the identification of 
important habitats and their incorporation into the open 
space system. Consideration also must be given to design 
of the open space system, the types and locations of all 
design components (including infrastructure), and pro- 
posed management policies and practices. 

The following is an outline of a procedure for incor- 
porating wildlife considerations into the site design pro- 
cess-one that does not require significant readjustment of 
conventional planning approaches. It begins with the 
identification and analysis of relative habitat types and 
continues through the siting of design components and 
architectural considerations. A deliberate attempt is 
made to prescribe an approach that can be accommodated 
by the normal complement of site designers, landscape 
architects, and environmental planners employed in most 
planning fi* ms involved in land development. 

The types of techniques and methodologies requiring 
a consulting wildlife biologist have been minimized or 
modified where possible. However, planners are urged to 
obtain firsthand assistance from wildlife biologists to en- 
sure a well-integrated planning effort. 

STEPS IN WILDLIFE PLANNING 

The proposed methodology for wildlife planning in- 
volves the same steps as the overall site planning process: 
an inventory of existing conditions followed by an analy- 
sis of the findings and their incorporation into the struc- 
ture of the open space system and other components of 
the conceptual and preliminary de.signs. The steps in the 
procedure are detailed below and summarized in Figure 1. 
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FIGURE 2. HABITAT TYPES 

Step L Identify habitats on the site and determine their 
relative value for wildlife 

The first step in integrating wildlife into the site design 
process is to determine the types of habitats that exist on 
the site, their relative values, and their potential tor habi- 
tat development. 

Each fish and wildlife species is adapted to living in a 
specific environment or habitat. Some species have broad 
tolerance to variations in soil, water, vegetation, and cli- 
mate and occur in wide geographic ranges: others are re- 
stricted to rather specific ranges or habitat types. There 
are aquatic species and terrestrial species; species that 
have small home ranges; and those that require large 
areas to survive. Some are adapted to living in wooded 
areas; others to grasslands; and many prefer edges or eco- 
tones between one type of vegetation and another. There 
are species or communities that are adapted for desert or 
semidesert areas, the high mountains, or floodplain areas. 

Biotic communities of streams and rivers, lakes and 
reservoirs, estuaries and bays differ among themselves 
and from communities found on agricultural, forost. or 
range lands. 

Habitat types for site plan ing can be identified, in 
part, from good vegetation map-. Wildlife habitats can be 
categorized in many ways. Individual trees can be con- 
sidered as separate habitats, as can broad areas of forest 
or other vegetative types that may extend over several 
states. 

The purpose of defining habitat types on a site is to dis- 
tinguish between areas that differ with respect to the 
types of wildlife species present and/or their value to wild- 
life in general. Unique biological communities, partic- 
ularly those containing threatened or endangered 
.species, should be identified with the help of experts. 
They should be mapped and every effort made to preserve 
them. 

Other sensitive areas, such as streams and creeks, aqui- 
fers, wetlands, woodlands, and hillsides, should be identi- 
fied for protection. The American Society of Planning Of- 



ficials has recommended ways that .^se can be pro- 
tect ' by using the police powers invested in municipal 
anc .nty governments." 

Representativi' habitat types are listed below to pro- 
vide examples of the level of detail at wliich habitat dif- 
ferentiation should be defined for site planning purposes. 
All are typical of undeveloped sites, and each could fea- 
sibly become a component of the planning design. 

Not all of the examples exist on any one site, and 
modificatons would have to be made to this list for dif- 
ferent geographical areas. Further information relative to 
forest cover types of North America is available from the 
Society of American Foresters.'-' In the West, for ex- 
ample, rangelands or prairie grassland might be added. 

1 . Coniferous woodlands 

a. natural 

b. plantation 

2. Deciduous woodlands 

a. beech-maple woodlands 

b. oak-hickory woodlands 

3. Mixed coniferous-deciduous woodlands 

4. Old fields 

5. Meadows 

6. Watercourses 

7. Impoundments 

8. Marshes 

9. Wooded swamps 
10. Agricultural land 

31. Charles Thurow, William Toner, and Duncan Kriey. Performance 
Controls far Sensitive Lantiii: A Practieal (iuide far Local Administrators, 
Planning Advisory Service Report No. 307/308, 1975. 156 pp. J American 
Society of Planning Officials. 1:^13 E.60th St.. Chicago. IL 60637.) 

32. Forest Cover Types of North America (Exclusive of Mexico), 1967, 
67 pp. {Society of American Foresters. 5400 Grosvenor Lane. Washing- 
ton. DC 20014.) 
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TABLE I. HABITATS FOR WHICH WlLDlJFt SPtCII-S 
SHOWED A STRONG AFFINITY IN THE WOODLANDS 
NEW TOWN ARKA OF EAST TKXAS 



Habitat Typos Mammals !l4?ptile« and Birds Total 



Amphibians 


Coniferous woodlands 


Hi 


\:\ 


87 


1 Hi 


Deciduous woodlands 


17 


12 


HA 


1 Hi 


Woodland edges 


1 


•1 


21 


2(^ 


Old fields 


9 


9 


59 


11 


Meadows 


5 


9 


IL^ 


2(> 


Ponds 


0 


17 • 


29 




Creeks 


10 


40 


■VA 


93 


Marshes 


r> 


•20 


Pt2 


77 


Swamps 


2 


27 


2S 


r>7 


Lakes 


2 


IS 


40 


HO 


Orchards 


1 


2 


(i 


9 


Farmland 




2 


2S 


WW 


Urban areas 


•1 


2 


5 


11 


Suburban areas 


4 


2 


2S 


WA 



Vov example, n .significant difference exists between 
natural crmiferous WDodlands and coniferous plantations. 
The close and uniform spacing provided by man in the hit- 
ter restricts light penetration to the woodland floor. He- 
cause of the limited light available, most coniferou.s plan- 
tations contain very little if any understory, thereby 
severely limiting available cover and food. Typically, not 
as great a difference exists among deciduous woodlands. 

However, if a choice must be made between two similar 
deciduous habitats which differ mainly in understory den- 
sity, the one with the greater understory density should 
be retained. The amount of understory is particularly im- 
portant for residential developments to help buffer the 
disturbing effects of humans and their cats and dogs. 

The data from the Woodlands and Audubon new-town 
studies imply that maximum wildlife diversity can be 
achieved by maximizing coniferous and deciduous wood- 
lands i. * he open space system. It should be emphasized 
that there would be a significant difference between wood* 
lands adjacent to development and woodlands adjacent to 
another habitat type, particularly creeks, old fields, 
marshes, or lakes. 

Woodland habitats should be analyzed with respect to 
their potential for understory development. Some wooded 
areas may have few understory species because of over- 
grazing by domestic livestock and/or a dense overstory. 
Either condition is easily mitigated—either by elimi- 
nating the livestock or selectively thinning to open the 
overstory. Areas that have the greatest potential for 
maintaining suitable understory density with minimal 
maintenance are those whose soils have a relatively high 
moisure content. Those soils are typical of floodplains as 
well as other areas. Wildlife benefits would be increased if 
a pond or two or other habitat combinations were de- 
veloped within the same area. 

It should be noted that there are limitations in the use 
of published accounts, such as field guides for deter- 
mining usage of different habitat types by wildlife. 
Among the limitations are the manner in which the data 
were collected and recorded and the criteria used in iden- 
tifying the cover types. Animals preferring woodland bor- 
ders, for example, may have been included by some 
authors in strictly woodland habitats. 

Likewise, practically all wildlife species require some 
type of free wat^r, yet most of these were not listed under 
an aquatic habitat in the analysis summarized in the 
table. Also, coniferous woodlands are very important to 
many species in addition to those typical of this habitat 
type. Some species depend upon coniferous woodlands 
for shelter during severe weather conditions. 

Most of the data sources utilized for the Woodlands and 
Audubon new towns— principally field guides— listed all 
habitat types in which a species can be found and did not 
indicate the relative affinity for each. The importance of 
diversity and the need of most species to utilize different 
habitat types for different functions or for different per- 
iods of their life cycle should be kept in mind. 

Using the Woodlands study as an example, if only conif- 
erous and deciduous woodlands were retained, with no ac- 
cess available to additional habitat types, the number 



Source: From unpiihlishnl I'*" ^ studv h\ KkIh ti M MjcsUu i»n »icsii;n o| jm 
open spuic >ys(crn tu tnjxinii/c wildlitr jtDtiiiiu-s 

The relative value of the different habitat types on a 
site can be determined in many ways. One basic approach 
is to compare those present with habitat types in the gen- 
eral area (one-quarter to one-half mile in all directions 
from the edge of the site). Because of the importance of 
habitat diversity, those that are limited with respect to 
the general area should be considered of high value to 
wildlife. For larger sites— i.e., new-town developments — 
those habitat types that are limited compared to all types 
present on the site should be given special consideration. 

Some indication of the relative value of different ha1>i- 
tat types also can be obtained by listing the species in the 
regiop that could exist in the new community and the 
habitat types for which they show a strong affinity. A 
summary of such a compilation was prepared for the 
W^oodlands New Town, just north of Houston. Texas. It is 
presented in Table 1. The numbers shown in the table rep- 
resent the number of species having a strong affinity for 
the habitat types listed. These habitats include ».hose that 
existed or could have been developed on the site. Informa- 
tion on species and habitat was obtained from secondary 
sources, such as national and regional field guides and 
other pertinent literature, plus consultation with local 
wildlife biologists./' 

As shown on Table 1» the totals for coniferous and de- 
ciduous woodlands are approximately equal and much 
higher than for any of the other existing or potential habi- 
tat types. It is interesting to note that a similar analysis 
for Audubon, a new-town development in Amherst, Nev^ 
York, resulted in approximately the same relative dif- 
ferences between similar habitat types.^^ However, the 
value of either woodland type for wildlife can vary signifi- 
cantly according to the type and quantity of understory 
and the type of adjacent habitat. 

33. Kobert M. Maestro, unpublished data from a study of the VVoodland.s 
New-Town Development. Houston. Texas, on design of an open space 
system to maximize wildlife amenities. 1973. 

34. Robert M. Maestro, unpublished data from a study at Audubon New 
Community, Amherst. New York, on design of an open space system to 
maximize wildlife amenities. 1973. 



18 



28 



of different species identified for both habitat types would 
be significantly decreased. 

Although the methodology based on the use of sec- 
ondary sources may be helpful, whenever possible the 
planner should obtain the assistance of biologists in de- 
fining wildlife habitats present, determining their relative 
importance, and identifying which species may be able to 
be retained on the site. Often such assistance c.^n be ob- 
tained from the regional or district wildlife LMologists of 
the state fish and game departments, from the fisheries 
and wildlife department of the state university, or fron* 
the local Audubon or natural history societies. (See Ap- 
pendix A, which lists sources of information and assis- 
tance, for addresses and Other details.) 

Step 2. Identify plant species of importance to wildlife as 
food sources 

Plants of all types are important to wildlife, from the 
single-cell'^d bactei ia and algae to trees. However, in con- 
nection with urban wildlife planning, the seed-producing 
species are particularly important in that they provide 
food, cover, and nesting sites. 

In Step 1, guidance was given for determining the rela- 
tive value of various hdbllats. Identification of important 
habitat types forms the basis for wildlife planning, but 
this should be supplemented with information on specific 
plant species. Their value to wildlife can then bo inte- 
grated with habitat selection in determining which plant 
species to retain and which are preferable for supple- 
mental planting and landscaping. 

The choice of habitat types must include consideration 
of the importance of particular plant species to wildlife. 
This section focuses on the food value of individual plant 
species. All plant parts— roots, bark, leaves, fruit, seeds, 
and twigs— are utilized as food by wildlife. Some biolo- 
gists believe that one of the major factors in attracting 
seedeaters. scavengers, and birds of mixed diet to urban 
and suburban areas is the larger amount of available food. 

This is particularly true during periods when their nor- 
mal food supply is limited— e.g.. during winter. Waste, ref- 
use, and bird-feeders supply food directly, at the same time 
encouraging the presence of small animals that become 
the food source for larger species. Maintenancp of lawns 
and gardens also provides an additional food supply as 
well as drinking water during dry seasons. " 

The availability of a food source near cover should be 
a consideration in the identification and selection of areas 
for producing and raising new generations of most wildlife 
species. After habitat types have been selected and pre- 
served and plant species that provide go(.'! food value to 
wildlife have been chosen, a community richly endowed 
with wildlife amenities cannot be far behind. 

Many studies have been conducted by wildlife biolo- 
gists on food preferences of different wildlife species. Ap- 
pendix B lists by geo'jraphical region plant species of 
value to wildlife. It should be noted that this information 
represents a combined value to many different groups of 

35. W. Erz. "Ecological Principles in the Urbanization of Birds.** pp. 
357-363 in Proceedings of the Second Pan-African Ornithohf^ical Con- 
ffress. The Os trich. Supplement 6 ( 1 966). 




FIGURE 3. SITE SKETCH 

SHOWING ADJACENT LAND USES 

Gray portions indicate wildlife corridors linked to surrounding 

areas. 

wildlife, including water birds, marsh and shore birds, up- 
land game birds, songbirds, fur and game animals, small 
mammals, and browsers. 

Some plant species are of greater value to one group of 
animals than another. However, this relative rating 
should suffice for use by planners, particularly since wild- 
life planning should be directed toward maximizing a 
diversity of wildlife species. 

Some development projects, particularly those that are 
too small to provide adequate open areas for many types 
of wildlife, may want to focus on birds. For projects of 
these types, planners may wish to refer tp tables in Ameri- 
can Wildlife and Plant.% which rate food values of plant 
species for songbirds in addition to other groups of wild- 
life.'" Other good references on plants valuable as food for 
birds are also available, " 

Step 3. Analyze adjacent land uses 

Planning for wildlife in relation to site development 
must take into consideration what exists adjacent to the 
site as well as on the site itself. Many additional wildlife 
benefits can be derived from adjoining open space areas 
that can serve as potential habitats or refuge areas for 
species on the site. Maintaining movement corridors 
through the site will not only enhance the potential wild- 
life amenities within the proposed development but 
also will help realize the potential for maintaining the 
wildlife amenities of adjacent residential areas and the re- 
gion as a whole. 

An existing site in its undeveloped state can not only 
act as a refuge area for wildlife but provide access for wild- 

36. A. C. Martin. H. S. Zim, and A. L, Nelson. American Wildlife and 
Plants (New York: Dover Publications. Inc.. 1951). 500 pp. 

37. .John K. Terres. Songbirds in Your Garden (New York: Hawthorn 
Books. Inc.. 1977 (rev. ed.)!. 274 pp. 

V. E. Davison. Attracting Birds: From the Prairies to the Atlantic (New 
York: Thomas Y. Crowell Co.. 1967). 256 pp. 
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life to adjacent areas if left a^^boidtj.^ c^'n'^ective open 
space system, Such sites need J\0inLa^^ifji?d and an open 
space system planned so as to '^^velojj^ ^.^n^inuous wild- 
life corridor. By tying the j^ing i^^Vn^ ^o adjacent 
open space areas, species re^J ^en spj.^^e^* *^ome ranges 
can be accommodated. Such ^'^tural% /'^^'^s eould in- 
clude national or state forests, ^^fTietetj ^^^a^^' ^vildlife man- 
agement areas, golf courses, ^ forth, parks, estates, 
wooded stream corridors, of Cq. 

An example of the importat^ ^jesy^^^^icjering adjacent 
land uses as part of the open ?P for for wildlife can 

be seen from planning effort^^drich \ VV^^^lands New 
Town in East Texas. The W. O^^em b^^nt?^ State Forest 
bordered the site albng it? nor^^oo aQ^.^^d^»'">'' '^^^^^ 
forest occupied approximately ^|iods ^J^^ <jnd. because of 
the experimental harvesting n^^^. \/,eil contained a 
variety of priuie wildlife habit^J of 

Thus, a link with the forest .j^life. >V\it value since it 
could act as a refuge area ^^r W^^^ge vs.|%plernent habitats 
existing on the site, and encfJ^^von ^Ufe move into 
the new town. It would becom^ ^ dev^Ae important once 
areas adjacent to the site beco^^ ^bed in response to 

the presence of the new to^n. 

Step 4. Identify species on th^^^wer^ ^h the re^?Uin thai 
could be present if proper habi*^^e be^J^^oV'ded 

Although various methods 1^^^ of wh ^ie^i^^^'d f"r deter- 
mining the types and p -'^--'^ 
area, their application 
or people working 



►s and populati^^^quir^jl^llift' existing in an 
ication usually ^i;PervL^njinod biologists 
ing under the ^duHn^C H^n ^^^"^^ 

r4^^f^^.. ^r^H «rh^Hn»-,. C ( i H tS dO nOt 



permit the 



gists. When budgetary and sc^ ^,dary ^^'i>n-'^traints do not 
use of biologists, se^^^.^h an^i ^ta sources can be 
av^jVijd 

can be contacted regarding Mng; ti\h'\^'^^y of source 

If 1 iw^tat-r)^ c l;_ formjition. 



used, and local naturalists or \e av^. Vijdlife biologists 



materials and for help in interp^^s list ^ info^'ni^^*^"- . 

Regional and national spe^^jans. ^ and field j^uides 
exist for birds, reptiles, amph^ j rang^^mn^^^s, and fish. 
These give broad geograPhit^^^irhal)|^ fo^ each species 
^Hong with the description of of IjAt types. 'I'he pro- 
cess then basically becomes 0^ '^^^ those species 

Pennypack Park, part of Phila^J^pan^j system, provides a narrow strip of 
parkland in the midst of urban 



vvhose geographical range includes the proposed site and 
for which preferred habitats exist either on or adjacent to 
the site or which can he provided {e.g., ponds and lakes). 

For many sites, it i-j^.jy j^uffice to list only those species 
identified as common or frequent inhabitants. The planner 
should be alert, however, to the possibility that the devel- 
opment may farther endanger threatened species and 
should take every precaution possible to preserve their 
habitat. 

The conversion of an undeveloped area into a resi- 
dential area will further decrease the amount and types of 
critical habitat ^ivailable. However, when site planning 
provides for development of ponds, lakes, or other habitats 
that presently ^ire liinited in the iirea, species adapted to 
such habitats can bo benefited. 

Step 5. Ideniif.v limiting factors for preferred species 

Although identifyinff and retaining habitats for pre- 
ferred species can result in their increased production, it 
ulso can resuU m u decrease of other wildlife. lOach in- 
dividual specie? or group of species has its o vn particular 
requirements that niust be satisfied to ensure its reten- 
tion within the proposed development. 

Performing the previous steps does not guarantee that 
specific species will be retained in desired densities or 
that they will retained at all. In order to ensure reten- 
lion of individual species or groups of species, the existing 
Conditions withm the site must be analyzed in relation to 
Ihe specific requirements of the species. Any limiting 
factors must he identified and methods prescribed for 
their incorporation into the design or management system 
for the proposed development. 

The wildlife planning study for the Woodlands New 
Town represents a good example of defining limiting 
factors." Bobwhile quail were present in the region and 
were desirable. However, very few quail existed on the 
site in its undeveloped stage. Discussions with wildlife 
biologists of the state fish and game department revealed 

a,s Mnt-'stro, unpublishoci ^tuily of tho Woodlands Nt'w-Town dfvt'Iop- 
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One of the main factors influencing home range require- 
, ments within residential areas is the effect of human dis- 
turbance. Species such as the raccoon, many songbirds, 
and the gray squirrel have adapted well to the presence of 
humans; many other species are more sensitive. To help 
ensure the retention of the latter species, acreage greater 
than that required under natural conditions should be pro- 
vided to buffer against human disturbance. 

Unfortunately, it is impractical for many reasons to list 
the home range for all wildlife species. For one, data 
either do not exist for all species or the samples taken 
have been too few to be conclusive. Determinations made 
for a species in one ^geographical area may not be appli< 
cable for other parts of the country, and the size of a home 
range for any one species in a given area may vary greatly 
according to the conditions present. 

Attempts to retain deer in the Woodlands New Town 
represent a good example of the problem. Data were 
readily available on home range requirements of deer in 
the region, including areas that had habitat very similar 
to that on the proposed new-town site. However, the 
determination of how much open space would be neces- 
sary to retain deer within a 20,000-acre new town contain- 
ing more than 100,000 people could not be supported with 
any research data. 

An open space wildlife corridor system averaging 600 
feet in width was recommended, based on the subjec- 
tive consensus of prominent wildlife biologists and re- 
searchers from the Southern Forestry Experiment Sta- 
tion of the U.S. Forest Service, the Texas Parks and Wild- 
life Department, Texas A & M University, and others.*' 

Thus, while no absolute answer can be given as to how 
much , area is required until further research data are 

41. Maestro, unpublished ."study of the Woodlands New-Town develop- 
ment. 



available, it can only be assumed that the larger and more 
diverse the open space is within a developed area, the 
morQ wildlife there is likely to be. As indicated previously, 
this acreage can be maximized by connecting the open 
space system with undeveloped areas adjacent to the site. 

Also, size requirements can be compensated for to a cer- 
tain degree by concentrating efforts toward providing 
high quality habitat. This can be achieved by proper selec- 
tion of habitat types to be retained in communal open 
space areas and by taking into consideration the limiting 
factors of preferred species. It should be apparent, also, 
that the way residents of an area manage the vegetation 
on their individual lots will have a bearing on the wildlife 
in the community. 

Step 7, Plan the open space system 

Once the existing conditions that affect wildlife have 
been identified on site and within the adjacent area, one 
can proceed to integrate wildlife into the design of the 
open space system. In most cases, it will be impossible to 
incorporate all of the habitat types identified earlier. Fre- 
quently, these habitats would occupy greater acreage 
than it is economically feasible to retain. Also, they may 
coincide with the areas that are preferable for develop- 
ment or use as recreation areas. 

Therefore, the integration of wildlife habitats into the 
open space design must begin with those areas that nor- 
mally would be retained, irrespective of wildlife. These in- 
clude floodplains, steep slopes, wetlands, utility line and 
road rights-of-way, and other areas intrinsically unsuit- 
able or economically undesirable for development. 

However, once the basic structure of the open space 
system is formulated, additional habitat types can be in- 
tegrated, either as recreational/aesthetic components 
(e.g., ponds and lakes) or as part of the more detailed 



Allaniown, Pennsylvania, has developed parks on most of its floodplains, shown 
here under rising waters. Flooding In the urban center has been eliminated. 



planning associated with the design components/^ Also, 
special landscaping techniques can be applied to large and 
small open space areas to increase their value to wildlife. 

The areas most likely to remain undeveloped must form 
the spatial framework for wildlife. The task now becomes 
one of analyzing this acreage to see what modifications/ 
additions can be made in light of the knowledge obtained 
in Steps 1 through 6. It is recognized that certain limita- 
tions exist that bear on the amount and location of open 
space that can be retained. The areas defined in Step 1 as 
valuable to wildlife must be integrated into this frame- 
work as well as possible within the limitations imposed." 
This task naturally becomes more difficult as the amount 
of land most likely to remain undeveloped approaches the 
per cent of open space allowable. 

Before we discuss potential modifications to the open 
space framework, let us consider the value of the land re- 
maining undeveloped in residential areas. One should not 
assume that these areas have limited value to wildlife 
simply because wildlife is not a consideration in their re- 
tention. Quite the opposite is true, particularly in the case 
of wooded or semiwooded floodplains, which are typical in 
most areas. 

As indicated in Table 1, more species of wildlife show a 
strong affinity for woodlands than for any other habitat. 
This would hold true for wooded or semiwooded flood- 
plains as well. In many ways, wooded floodplains are of 
•even greater value to wildlife than upland woodlands 
since the water provides an additional habitat type, 
thereby increasing the potential wildlife. 

The ecotone formed between the aquatic and woodland 
habitats provides additional benefits to wildlife. The soil 
moisture available in floodplains frequently allows for 
more luxurious growth of understory species, thereby pro- 
viding additional cover and screening from human dis- 
turbance. 

In utilizing the undevelopable land, the first thing is to 
see whether it is a continuous open space/wildlife corridor 
system that is connnected with adjacent open space par- 
cels.** If it is not, interconnecting parcels of open space 
should be incorporated. The most valuable habitats and 
groups of plant species should be used. As many corridors 
as possible should be provided through the site. Frequent- 
ly, many are possible because of the existence of streams 
and related floodplains. 

Where these are minimal or nonexistent, primary con- 
sideration should be given to maintaining continuity 
with any corridor presently existing within the immediate 
area and contiguous with the site. 

Where possible, efforts should be directed toward de- 
veloping or retaining at least two major corridor systems 
that are generally perpendicular to each other and meet- 
ing near the center of the site. The purpose of this type of 

42. Robert M. Maestro. '*The Incorporation of Wildlife intd the N'l'w 
Town Planning Process." pp. 155-157 in Wildlife in an Urhanicint: h'n 
uironment. 

43. Maestro. "The Incorporation of Wildlife into the NewTown Man- 
ning Process." 

44. Maestro, unpublished study of the Woodlands New-Town develop- 
ment. 




The muitif lora rose living fence provides a wiidilfe 
corridor as wail as screening and restricting access. 



system is to make an equitable distribution of wildlife 
amenities throughout the proposed development. . 

All corridors do not have to be equal in width, but at 
least one major corridor should be provided. It should be 
selected as the one that connects with the largest unde- 
veloped tracts of land adjacent to the site. The primary 
corridor can then be supplemented with secondary and 
tertiary corridors of small size.^' These ancillary corridors 
extend from the major system into and through the site, 
encouraging the movement of wildlife into and through 
residential areas. The tertiary corridors may be only a row 
of trees or shrubs along a road right-of-way or a drainage 
swale allowed to undergo natural succession. They may be 
of value primarily to squirrels and songbirds. 

The corridors should be predominantly wooded or have 
dense shrubbery to help buffer the effects of human dis- 
turbance. Portions that presently are not wooded^ particu- 
larly those bordering watercourses, should be planted 
with tree species selected from the list in Appendix B or 
allowed to undergo natural succession to mature wood- 
land. Often the latter is preferable. 

Only the primary and possibly some of the secondary 
corridors can be defined at the early planning stages. The 
tertiary corridors and at least some of the secondary corri- 
dors will have to be defined more practically as the pre- 
liminary design plans are developed. Their integration 
probably will continue into the final design stages. 

Planning the open space system of a site for which an 
open space framework already exists— stream corridors 
with attendant floodplains. wetlands, steep slopes, and so 
forth— calls for a different approach than a site where few 
preexisting determinants are present. In this first case, 
little opportunity may exist for incorporating additional 
preferred habitats. 

As mentioned previously, the amount of latitude avail- 
able is dependent upon what percentage the prede- 

4.'->. Mnestro. "The Incorporation of Wildlife into the New-Town Plan- 
ning Pr{K*f.ss,* 
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Wildlife field border consists of a double row of autumn olive and honeysuckle. 
Thi^ grass provides food and cover for songbirds, pheasants, and small game. 



termined open space represents compared to the amount 
allowable economically. Any difference should be aug^ 
mented with the most valuable habitats that remain. If 
the total acreage allocated for open space is already ap- 
propriated, a readjustment in unit densities can be justi^ 
fied if the additional acreage can be demonstrated to 
improve wildlife amenities significantly for the develop- 
ment. 

The Woodlands New Town in Texas again furnishes a 
good example. The site and surrounding region were 
covered with shortleaf and loblolly pine forests. The ex- 
tensive floodplain system and utility rights-of-way took 
up practically all of the open space acreage allowable. 
However, one area, consisting of a variety of mature oaks, 
was present adjacent to one of the floodplains. The value 
of this area to wildlife and its importance as a food supply 
was demonstrated and the area was retained.*^ Often the 
significance of additional acreage can be justified if the 
area is a unique habitat type or a valuable food source, 
based upon information present in Appendix B. 

For all wooded components of the open space system, 
the importance of understory density, discussed in Step 1, 
should be kept in mind. Where it is not practical to incor- 
porate wooded areas with a relatively dense understory, 
the shrub layer can be increased either through supple- 
mental plantings or by opening the overstory canopy if 
light restriction is the causal factor. Often, evergreen 
shrubs are preferable for supplemental planting because 
they provide cover and screening all year. Additionally, 
evergreens are effective at reducing noise levels in urban 
areas. 

Once the basic open space system is established, many 
opportunities exist for integrating additional habitats 
into the design process. Some of these are quite obvious 



46. Maestro, unpublished study of the Woodlands NewTown develop* 
ment. 



and are frequently included as part of the overall desi^i^; 
others are much less obvious and freque* ».ly are over- 
looked. 

Ponds, lakes, and retention basins are examples of the 
more obvious design components. If '.lanned and 
designed properly, they can increase potential wildlife 
benefits within a community significantly by increasi.ng 
habitat diversity. 

For maximum utilization by wildlife, impoundrnrnts 
should be incorporated into or adjacent to the open space 
system. Those surrounded completely by developed areas 
offer few wildlife amenities. To provide use by both 
humans and wildlife, medium- or high-dc*>sity develop- 
ment can be accommodated along one side of the im- 
poundment if the open space system or very low density 
housing borders the opposite side. The utilization im- 
poundments by wildlife is also dependent upon design, as 
will be discussed in Chapter 7. 

It may be difficult to justify the retention of old fields 
in developing site plans. Typically, these represent prime 
areas for development. However, i>»d fields are very 
valuable to many wildlife species. Because ji ^.\\e ecotone 
provided, their value is significantly increased when they 
are adjacent to wooded areas. 

Many opportunities exist for integrating old fields 
within the site. Road rights-of-way adjacent to the open 
space system are an excellent example. Allowing these 
areas to undergo natural succession not only benefits 
wildlife but also reduces maintenance costs. A border of 
approximately 20 feet adjacent to all other portions of the 
wooded open space system also should be allowed to de- 
velop naturally into the vegetation typical of old fields. 

The same practice can apply to utility rights-of-way 
and borders of drainage swales if mowing or selective 
herbiciding is done only once every two to five years. 
Even though these areas will be relatively narrow, their 
value to wildlife is significant. 
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The landscaping efforts normally performed by the 
planning firm also can significantly supplement benefits 
derived from the open space system. The presence of prop- 
erly selected trees on the borders of roads, for example, 
can increase songbird diversity and numbers. 

Step 8, Integrate wildlife considerations into the con- 
ceptual and preliminary designs 

Thus far, guidance has been given on how to structure 
the open space system to derive maximum benefits for 
wildlife. Although this may be considered as a major ac- 
complishment, the process should not end here. 

The relationship of the design components to the open 
space also is an important consideration. Many of the 
wildlife benefits anticipated in the planning stage may not 
be realized if wildlife considerations are not carried 
through into the design process. 

In this section, basic wildlife planning concepts are 
discussed with respect to typical design components- 
roads, commercial and industrial facilities, outdoor recrea- 
tion, and housing units. The level of detail at which each is 
discussed varies according to its relative importance with 
respect to wildlife and the amount of information avail- 
able. More detail is presented for some specific areas of 
concern in Chapter 7. 

Two major areas of concern must be addressed with 
respect to the design components. These are (1) mini- 
mizing adverse physical impacts on components of the 
open space system that are important to wildlife and (2) 
minimizing the effects of human disturbance. 

Minimizing Physical Impacts 

As a very basic rule of thumb, all efforts should be 
made to minimize adverse impacts on any component of 
the open space system. Particular care must be taken to 
minimize any breaks in the open space/wildlife corridor 
system, particularly those caused by roads and highways. 
It is recognized that most roads designed in association 
with site planning serve some type of development on both 
sides. In some cases, such as entrance roads to the de- 
velopment, freeway extensions, and segments of major ar 
terials, efforts should be made to align road segments in 
such a way as to help buffer human disturbance to refuge 
areas and to restrict access. 

Where crossing the open space system cannot be 
avoided, roads should be planned in areas where the open 
space system is narrow. Large wooded areas should be 
kept intact to maximize their utility as refuge or sanc- 
tuary areas. Overpasses or underpasses should be con- 
sidered to facilitate wildlife movement. 

Road width plays an important role with respect to 
wildlife. A study on the effects of roads on the movement 
of small and medium-sized mammals in forested areas 
suggested that divided highways of 90 or more meters 
(293 feet) in width may provide a barrier to movement 
comparable to a water body of 180 meters (585 feet).-*' 
Therefore, all efforts should be made to minimize crossing 
the open space system with major roads. 

47. D. J. Oxley. M. B. Fenton. and G. R. Carmody. "The Effects of Roads 
on Population of Small Mammals." Journal of Applied Ecology. Volume H 
(1974), pp. 51-59. 




BIcolor lespedeza, a legume, Is useful for controlling 
erosion and providing food for wildlife. 



Where roads cross watercourses, culverts also may act 
as barriers to movement by reptiles, amphibians, fish, and 
small mammals. Where the use of culverts cannot be 
avoided, they should be oversized or located so as to per- 
mit animal passage. 

Minimizing Disturbances 

The reactions of wildlife to human disturbances such as 
noise and physical activities vary. Continuous noise and 
movement has little effect on most species, whereas dis- 
continuous Of intermittent types of disturbance may 
greatly affect wild animals. For example, most species can 
be approached quite closely by a moving vehicle. They 
will remain nearby as long as the motor continues to run 
and the occupants do not make sudden moves. But, as 
soon as the motor is shut off and someone gets out of the 
vehicle or the car door is slammed, the animal will make a 
quick exit. 

In planning the areas surrounding an open space sys- 
tem, those components generating disturbances of an in- 
termittent and discontinuous nature are of greatest con- 
cern, whereas those whose disturbance factor is more or 
less continuous are of less concern. Housing units and out- 
door recreation activities are examples of the former; 
roads and highways represent the letter, even though 
traffic causes considerable wildhfe mortality. 

Different housing types generate different levels of dis- 
turbance. It is safe to assume that the major cause of dis- 
turbance is associated with children and dogs and cats. 
Therefore, housing types producing the greatest concen- 
tration of children and pets represent the major area of 
concern. The high-bedroom-count units (single- family de- 
tached and large townhouses) typically contain the larg- 
est number of children and pets per unit. Low-bedroom 
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count units and units for the elderly generate the least 
disturbance. 

Garden and high-rise apartments, althou^'h ty[)ically 
containing much smaller bedroom-count units, may pro- 
duce similar concentrations of children ami pels siiii[)Iy 
because of the larger number of units [)er area. However, 
most of the children in this kind of housing' are LypicalK- 
much younger and therefore more confiniul in tluMr activi- 
ties. It also has been observed that [>eople of 'all a^'cs in 
apartments, particularly hi^^h-rise. Lend Lo make less use 
of adjacent natural open space than those in sin^'le family 
homes. 

In addition, although the concentration of [^ets [)er unit 
also may be higher, they ^^enerally are more confined. 
When allowed outdoors, their activities are more likely 
controlled. In single-family-home develoi^ments. there is 
more tendency to allow pets to roam freely. 

Concern for human disturbance therefore focuses on 
high-bedroom-count single-family units. Townhouses with 
comparable bedroom counts are of greater concern than 
single-family detached homes, particularly those on larger 
lots, because of the greater number of individuals per 
acre. Also, single-family detached homes typically have 
more property, which helps to buffer the effects of dis- 
turbances. 

Given the fact that certain types of housing develop- 
ments do not mix well with wildlife, it is desirable for 
planners and developers to consider what actions can be 
taken. Enactment and/or enforcement of laws to pro- 
hibit pets from roaming and educational campaigns to 
inform people about the impact they may have on wildlife 
are possibilities. 

The planting of thorny vegetation along borders may 
be su fficient to discourage activities of children in areas of 
particular value to wildlife. At the same time, well- 
developed nature trails may enable children and their 
parents to derive benefits from the wildlife. Trails should 
be elevated over wet areas to avoid disturbance of the 
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ve^'ctation. The [)oslin^' of si^nis ex[)lainin^' why tortoises 
and other animals should not hi* collected for [)ets would 
be hel[)ful. 

Most types of connnerciaL office, and industrial facili- 
ties are desi^'n coni[)onents that pose less disturbance for 
wildlife in the adjacent o[)en s[)ace system. Although 
much activity may be ^^enerateil at commercial areas, the 
noise level is ^^enerally low: ami little of the activity 
affects aiijacent open space areas. Commercial de- 
velopment therefore may help buffer the larger refuge 
components of the open s[)ace system. 

The effects on wildlife can be minimized for small com- 
mercial facilities by placing all parking in front of the 
buildings. For larger commercial areas— mini-malls and 
malls— it is preferable to separate the buildings from the 
open space .system with parking. The fringes of the park- 
ing areas in these larger commercial facilities are used in- 
frequently and therefore act as buffers for the open space. 

Industrial facilities vary greatly in the amount of dis- 
turbance generated. Those typically integrated into 
planned unit developments are of the 'clean industry" 
variety and can be considered in the same light as the 
commerical facilities discussed above. Because of their 
!)uffering effect, employee parking areas can be placed be- 
tween the open space system and the buildings. 

Those types of recreation units— i.e., playgrounds or 
baseball lots— that have the greatest potential for gen- 
erating human disturbance should not be located adjacent 
to the most sensitive components of the open space 
system. It is difficult to say what parts of an open space 
system would be more sensitive to human disturbance. 
The existing literature provides little guidance in this 
area. However it seems reasonable to conclude that the 
larger wooded areas are the most sensitive since they 
have the greatest potential for serving as refuge areas for 
wildlife. The more they can be protected, the more likely 
they will be to function in this capacity. 

The narrower portions will support some songbirds and 
small mammals and also will function as travel corridors 
for other species. 

Step 9. Review the architectural design 

Although architectural design is net normally con- 
sidered as part of the site planning process, for wildlife 
planning purposes certain principles should be con- 

Pigeons, being nonmigratory, have an advantage in the 
competition for nest sites. Architecturai design thus is a 
factor in preventing pest birds. 
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sidered. Architectural design is related to the bird popu- 
lation of any developed area. Even if full consideration is 
given to wildlife in planning the open space system, the 
design components, and site improvements, a bird popu- 
lation dominated by such pest species as pigeons, star- 
lings, and house sparrows may still result. For this rea- 
son, architectural design also should be considered in the 
wildlife planning process. 

Among the reasons suggested for the success of 
pigeons, starlings, and house sparrows are that they are 
all birds characteristic of urban areas in the Old World, 
where they had time to acclimate to such conditions; and 
they all are either hole nesters or they build their nests 
in crevices of buildings, where they are protected from 
predation and accidental disturbance of the nest. They gen- 
erally are nonmigratory. which gives them an advantage 
over migratory species in the competition for nest sites; 
and there is less seasonal fluctuation in the availability of 
food in cities than in other habitats. 

The ability of these birds to use buildings can be attrib- 
uted sometimes to the design of the buildings and some- 
times to poor construction. Some commercial and residen- 
tial buildings have proved to be excellent roosting and/ or 
nesting sites. Certain sections of new communities, with 
buildings of one type of design or construction, may har- 
bor one or more of these three species, whereas other sec- 
tions of the same new community may have few of them. 

Buildings with unboxed eaves having small openings 
beneath the roof afford starlings and house sparrows 
access to attractive nest sites. A recent study conducted 
in Columbia. Maryland, showed that these birds were able 
to remove some of the fine wire screening that covered air 
vents and use these protected sites for nesting. Heavy 
screening on vent holes kept the birds out. but frequently 
building flaws allowed continued access elsewhere on 
some buildings. Louvered air vents also resulted in in- 

AH Wayne C. Wchcr. Hinis in Citivs: A Sludy of Pnfwlations. Forairin^:. 
Ecolony- and Sost SHe^ of Urban Birds. M.Sc. Thesis (Vancouver; Uni- 
vLTsity'of British Coiumhia. 1972). 269 pp. 



creased house sparrow populations, and vents ol fans 
were associated with large numbers of nesting starlings. 

Pigeons also moved into some apurtment and com- 
mercial areas inC'olurnbiti in great numbers. Overhanging 
portions ot some of these buildings were supported by 
large exposed I-beams that provided roosting and nesting 
sites. The population of these nuisance birds could have 
been reduced significantly if wildlife had been considered 
in developing the architectural design.^'* 

Some researchers believe that the increased u.se of re- 
flective plate glass on buildings may account for the death 
of many birds. When reflective glass is used on buildings 
in wooded areas, birds in flight have the illusion of addi- 
tional trees or woods where the buildings stand because of 
the reflection of the trees. Kxamples of such bird mor- 
tality already have been noted at the John S. I.ehmann 
Building in St. I.ouis and at several buildings with reflec- 
tive plate glass in Washington. D.C. " 

REVIEW OF developmp:nt plans 

Municipal planners also can help preserve wildlife 
amenities through review of site development plans. It is 
at the site plan review stage that the greatest concessions 
favoring wildlife can be obtained, since developers are 
likely to be willing to accommodate changes in order to 
obtain permits. 

When reviewing development plans, municipal plan- 
ners should use the steps outlined above for incor- 
porating wildlife into the site design process, with one ad- 
dition. If regional planning efforts have included con- 
sideration of wildlife, the site plan should be reviewed in 
light of these plans. This includes determining whether 
the site contains habitats of threatened or endangered 
species and regionally limited or unique habitat types and 
whether there is any linkage with regionally defined open 
space corridors. 

The plans then should be reviewed to ensure that val- 
uable habitats on the site have not been eliminated in 
favor of others of lesser value, that a continuous open 
space system has been provided wherever possible, and 
that the design is sensitive to the effects of human dis- 
turbances on wildlife. 

Finally, the detailed design should be reviewed for 
such things as tree and shrub plantings of value to wild- 
life. (See Appendix B.) Such plantings would substitute, 
in part, for natural forest areas that have been eliminated 
or made less valuable by having the understory cleared. The 
review sh' uld involve consideration of impoundments of 
benefit to fish and wildlife. The developer should be 
alerted to the possible detrimental effects of develop- 
ments on streams. 

The proposed architectural design can be discussed 
also, to make the developer aware of the potential effects 
it can have on nuisance bird populations. 

•J 9. Ai'lrt'd Cleis. Effects of Huildin}; l)4>sii:n ,ind '.Quality on \'ui.\ance 
Htrd i'rohlems: Papt-r prcsentwl at Si'Venth Vt»rt«»^>^.lL» Pest '"onference, 
Monterey. C^alifornia. 1976. {PrcKwdinfj.s of the confm-na' n •< .x pec ted to 
hopuhlishiKl in 1978.) 

r)0. Richard C. Banks, "Reflective Plate (Wass: A Mazjrv- *s» Migrat'ng 
Birds." Bioscience^ Vol. 26(6) (19761. p. 414. {American In. .,.ut« of EioKi- 
cal Sciences. 1401 Wilson Blvd.. Arlington. VA 22209.) 
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Chapters. WildUfeand 
Larger-than-Site-Scale Planning 



This chapter will discuss the incorporation of wildlife 
amenities into larger-than-site-scale planning, the kind 
of planning typically carried out by municipal planning 
departments, county and regional planning commissions, 
watershed associations, conservation commissions, and 
state and interstate groups. 

The incorporation of wildlife planning into municipal 
planning activities is emphasized because it is felt that 
greater implementation can be achieved here than at the 
larger state and interstate scales. The municipal level has 
been emphasized, also, because this is an area where more 
guidance is needed in wildlife planning. 

STEPS IN WILDLIFE PLANNING 

Planners in the past have shown varying degrees of 
concern for wildlife in their plans. Environmental in- 
ventories with sections on wildlife are made at every level 
of government as background for planning. In most cases, 
however, the wildlife inventories have been somewhat 

FIGURE 4. FLOW DIAGRAM OF BASIC WILDLIFE PLAN 
NING PROCEDURES AT THE REGIONAL LEVEL 



Identify 
p habiUtsand 

their relative ' 
M value 

M (Sup I) 

f^"^ ^ . , 

1: Identify 

2 - habitats of 

*V, threatened and < 

' endangered 
::i species 
; i (Step 2) 



Identify areas 
of important 
wildlife plant ^ 
foods 
(Step 3) 



Analyze 
adjacent 
land uses 
(Step 4) 



Develop con- V;. 
tinuous open 

space/wild- > 
life corridor 

system ^ 

(Step 5) 1 




general, and often there has been little follow- through to 
ensure the benefits that can be realized by incorporating 
specific provisions for wildlife in plans and designs. 

In regional planning, wildlife considerations focus 
mainly on preservation. A major function of large-scale 
planning should be to identify key wildlife areas that 
should be kept free of any type of land development. 
Major consideration should be given to maintaining a 
continuous open space/wildlife corridor system through- 
out the area. 

The material here follows many of the principles out- 
lined in the previous chapter on site design and therefore 
is presented in briefer fashion. 

Step 1. Identify habitats and determine their relative 
value for wildlife 

As with site design, one of the first steps is identifica- 
tion of the habitats to be preserved. On a regional scale, 
maintenance of diversity of habitats is a prime considera- 
tion in preserving ecological stability. 

In order to maximize diversity, the limited and/or 
unique habitat types of the region must be preserved. In 
addition to their importance for wildlife, these areas also 
are of value for educational and scientific purposes. Fre- 
quently, limited and/or unique habitat areas are occupied 
by threatened and endangered plant and animal species. 

Defining limited or unique habitats is a relatively 
simple process. Ideally, such a determination can be made 
on the basis of a detailed vegetation map and with the 
assistance of local terrestrial ecologists or naturalists. 

Even without the use of a vegetation map, much infor- 
mation can be derived from aerial photographs. Little 
training is needed to distinguish pockets of coniferous 
woodland in a region dominated by deciduous forests, or 
vice versa. Bogs and marshes also are readily discernible 
in areas where they are scarce. 

Aerial photos are readily available to planners. With 
the assistance of locally knowledgeable individuals— staff 
of the U.S. Fish and Wildlife Service, U.S. Forest Service, 
or U.S. Soil Conservation Service, for example— areas of 
interest can be identified readily, often at no expense. 

In addition, the relative value of all of the remaining 
habitats should be evaluated. Ordinarily, an open space/ 
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wildlife corridor aystom cannot be eonstruetetl solely of 
unique habitat types. Other areas must be included to 
make the system a continuous one. The ^'uidance ^'iven 
under Step 1 of the previous chapter should assist the planner 
in determining the relative value of these habitats. 

Additional factors come into play at the roj^'ional scale, 
however, and they may significantly change the relative 
rating of habitats for key wildlife species. For example, in 
mountainous regions that typically receive heavy snow- 
fall, foothill areas, particularly southerly slopes, become 
critical to deer as winter feeding areas. The lack of 
suitable winter feeding grounds has been .shown to be a 
limiting factor for deer in many areas. Development ol 
such areas could significantly influence the population 
dynamics of local deer herds. 

Similar exan^les exist for other species. Therefore, it 
becomes important to use the services of wildlife 
biologists in evaluating wildlife habitats for larger-scale 
planning. 

Step 2. Identify habitalH of threatened and endangered 
species 

Threatened and endangered species were not discussed 
under site design because it should be the responsibility 
of the regional planning agency, not the site designer, to 
identify these species and their habitats. This information 
then can be taken into consideration in choosing areas for 
development, rather than waiting for a developer to make a 
major investment on a parcel of land before such de- 
terminations are made. 

Environmental impact statement (KIS) requirements 
under the National Knvironinental Policy Act (NKPA) in- 
clude identification of threatened or endangered plant and 
animal species. Regional planners should give considera- 
tion to protection of these species to help ensure their sur- 
vival for future generations. 

Ideally, field surveys should be conducted to identify the 
presence of such species in the region: but budget re- 
strictions may force reliance on secondary sources. 

Assistance can be provided by the U.S. Fish and Wild- 
life Service, the state fish and game department, and local 
naturalists. In many areas, the state museum is the re- 
pository of this information. Often, local conservation 
groups, such as a chapter of the Audubon Society, can be 
of great assistance. 

Step 3. Identify groups of plant specie;^ of value to wild- 
life 

As indicated in Step 2 of the previous chapter, the re- 
tention of plant species that are valuable as food supply 
can add measurably to the wildlife in an area. The rank- 
ings of plants as food for wildlife given in Appendix B 
should be used in selecting habitats. The ranking for 
each species represents a combined weighting for all types 
of wildlife species. 

For site design, one may wish to refer to th'^ riginal 
source of this appendix to obtain listings wei^. ted for 
specific groups of wildlife, such as songbirds, that are 
more typical of residential developments.^' However, for 

.51, Martin, Zim. and Nelson. American Wildlife and Plants. 
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larger-scale planning efforts, the listing in Appendix H i.s 
more appropriate. On a regional basis, maintenance of a 
wider diversity of wildlife species is possible because of 
the relatively huge amount of open space provided and 
because of the potentially greater diversity of liabitaiM 
offered. 

Step 4. Analyze adjacent land uhch 

As is the case with site planning, adjacent land uses 
should be taken into consideration in any regional plan- 
ning effort. Large, permanent, open space areas immedi- 
ately adjacent to the planning area— state and national 
forests and parks and conservancy lands— should be 
hooked up with the corridor system. This increases the 
habitats available and ensures better access throughout 
the region, although isolated areas may be valuable. 

Step 5, Develop a continuous open space/wildlife corridor 
system 

Once a ranking of habitats and plant communities is de- 
veloped, those of greatest value should be integrated into 
a continuous open space system to help facilitate move- 
ment of wildlife throughout the region. Much useful infor- 
mation on environmental corridors has been developed by 
Lewis in his book He^ toned Dvsiffn fur Human Impact.'^ 
Most of the guidance given earlier for site design is appli- 
cable to regional planning efforts and, therefore, will not 
be repeated. 

The corridor .system should be based, in part, on the 
floodplains present. Regulations already exist in most 
parts of the country for retaining these areas in open 
space, and in many cases the network of floodplains is 
well distributed throughout the region. Any key parcel of 
wildlife habitat not contained within the floodplain 
should, if possible, be included by regulation, leasing, or 
acquisition. 

On the regional scale, efforts should be directed toward 
maximizing retention of large areas interconnected by 
smaller corridors. This "string-of-pearls" or "open space 
net" effect will help ensure retention of most species in 
the region, even those with large home-range require- 
ments." 

THE USE OF REGULATORY CONTROLS 

Any regulation that preserves open space or controls 
the types of uses allowable in open space areas can benefit 
wildlife. 

Since most planners are well aware of these control 
mechanisms, we will summarize their application to wild- 
life preservation briefly. 

The most common types of regulatory mechanisms are 
zoning and land development ordinances, particularly the 
performance controls built into land development ordi- 
nance packages. Ordinances are presently utilized by 
some municipalities for floodplains, steep slopes, wood- 

.52. Philip Lewis, He^ional Ijesifin for Human Impact (Kaukauna. Wis.: 
Thornas Publications. 1969), 307 pp. 

53. Fred H. Bair, Jr.. The Open Space Net, Planning Advisory Service 
Report No. 230. I96H. 24 pp. (American Society of Planning Officials. 1313 
E. 60th St.. Chicago. I L 60337.) 
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lands, wetlands, aquifer recharge areas, tree removal, 
sediment and erosion control, and so forth. Ordinances of 
these types affect wildlife by protecting or regulating ac- 
tivities in open space areas of value to wildlife. 

Some communities have expanded their ordinance 
packages to include broad coverage of environmental 
planning considerations, including wildlife. Such an exam- 
ple exists in Medford Township, New Jersey. A thorough 
environmental planning study was conducted there that 
identified the ecological parameters and developed an 
implementation program for preserving the environ- 
mental amenities of the community. 

Gerald Haughey, a lawyer who worked closely with the 
environmental planning study, developed a 200-page legal 
report containing ordinances to implement the recom- 
mendations of the study. Basically, this document 
recommended that zoning be developed to regulate den- 
sities to provide for an ecologically .sound community 
while maintaining the anticipated population growth. An 
integral component of the ordinance package required de- 
velopers to prepare environental impact statements based 
on the original environmental study and to (demonstrate 
that their project would ensure the retention of an ecolog- 
ically viable community. This type of implementation 
procedure can help ensure the retention of viable wildlife 
habitats. 

Other communities throughout the country are adopt- 
ing ordinances requiring preparation of environmental 
impact statements for land development activities. Some 
are based on thorough environmental planning studies 
such as the one for Medford Township.^* Others are not. 
Either approach can be used as an effective regulatory 
mechanism for ensuring the retention of wildlife amenities 
in developing communities. 

Many states have taken the initiative to incorporate en- 
vironmental impact statement requirements for land de- 
velopment activities. As of April 1976. 26 states had 
enacted such legislation.'' Although not a regulatory 
control in the true sense. EISs have, perhaps, done more 
to ensure wildlife considerations on a project-by-project 
basis than any other mechanism. 

The types of land development activities covered by 
these requirements vary among the states, as does the 
level of detail called for in the EIS itself. Some require- 
ments are solely for specific types of activities, such as 
power plant siting. Others are more comprehensive and 
require impact statements for any type of land develop- 
ment of specified minimum acreage. 

The permitting process is another form of regulatory 
mechanism that exists for the protection of fish and wild- 
life habitats. For example, federal involvement in public 
and private projects that have impact on fish and wildlife 
resources is mandated by Section 10 of the 1899 Rivers 

Narondra Juneja. Medford: I^erformonce Requirements for the Main- 
tenance of Sucioi Values Represented by the \'atural Enftronment of 
Medford Township. Netv Jersey, 1974. 64 pp. (Contor for Kcolo^rical He- 
search in Planning and Design. Department of Landscape Architecture 
and Regional Plannin^^ University of Pennsylvania. Philadelphia. PA 
19104.) 

55. U.S. Council on Environmental Quality. Environmental Quolttw The 
Seoenth Annual Report of the Council on Enoironmental Quality. 1976. 
378 pp. lU.S. Government Printing Office. Washington. DC 20402.) 



and Harbors Act and several .sections of the 1972 amend- 
ments to the Federal Water Pollution Control Act (P.L. 

92-5C0I. 

These laws reflect national recognition of the need to 
protect fish and wildlife resources from indiscriminate 
dredging and filling operations or from the discharge of 
sub.stances that diminish or destroy the value of natural 
habitats. Regulations based on a permit system are ad- 
ministered by the Army Corps of Engineers and the U.S. 
Environmental Protection Agency. 

The U.S. Fish and Wildlife Service participates in the 
permit-review system as a result of the Memorandum of 
Understanding between the Secretaries of the Interior 
and Army mandated by the Fish and Wildlife Coor- 
dination Act. The U.S. Fish and Wildlife Service has been 
involved mainly with permit applications relating to pri- 
vate and public dredge-and-fill projects in navigable 
waters. 

In the future, the Service will become involved increas- 
ingly with other permit programs, such as the National 
Pollutant Discharge Elimination System (NPDES) Pro- 
gram under the 1972 amendments to P.L. 92-500. The 
past involvement by the Fish and Wildlife Service has re- 
sulted in denial or modification of many projects that 
otherwise would have been authorized. 

Other sections of the 1972 amendments to P.L. 92-500. 
such as Sections 201, 208, 303E, are related more directly 
to the enhancement and protection of fish and other aqua- 
tic species than to terrestrial wildlife. These sections of 
P.L. 92-500 require studies to improve water quality con- 
ditions in receiving water bodies by analyzing pollution 
sources. Although typically these studies are conducted 
by consulting firms, municipal planners become actively 
involved since the studies determine future community 
wastewater planning programs. Municipal planners can 
use these studies as a source of significant information on 
planning related to fish and other aquatic species. 

The studies conducted under Section 201 (Wastewater 
Facilities Planning Studies)— commonly referred to as 201 
studies-are of greater utility for terrestrial wildlife plan- 
ning efforts at the municipal level than those conducted 
under Sections 208 or 303E. The 201 studies are per- 
formed in greater detail because of the smaller study area 
and the greater site-specific wastewater planning consid- 
erations. The environmental assessment conducted as part 
of these studies to some extent evaluates the impact of al- 
ternative wastewater planning schemes on wildlife re- 
sources. 

The location of wastewater facilities, particularly of in- 
terceptors, may help determine where and how much 
future growth will occur. Until the late 1960s and early 
1970s, the location of highways was a key factor in direct- 
ing areas of future growth. Since that time, with the high- 
way construction program approaching completion, 
wastewater facilities have evolved as the major infra- 
structure stimulant for urban growth."' In using these 

56 Thomas Dolan IV and Robert M. Maestro. ■The Environmental 
Assessment Statement as a Natural Resource Planning Tool/' pp. 347-358 
in Transactions of the Fortieth North American Wildlife and Natural He- 
scurces Conference, 1975. (Wildlife Management Institute, lOOO Vermont 
Ave.. N.W.. Washington. DC 20005.) 
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studies, planners can make sure that interceptors are lo- 
cated where the growth they stimulate will not destroy or 
impair valuable habitats. 

Public acquisition is the most assured way to keep land 
open. Many variations of the "fee simple" process exist. 
Most planners are familiar with the transferable devel- 
opment rights approach being tried in several parts of the 
country. Although problems do exist in implementing a 
^program of this type, the potential for open space reten- 
tion and» therefore, wildlife habitat preservation does 
exist. This-approach is being utilized in Hawaii; West Vir- 
ginia; California: Suffolk County. New York; and other 
areas. 

The purchase of open space or conservation easements 
also has been investigated in many areas. Arrangements 
have been made with some landowners to donate 
open space easements to the municipality. The donation 
of an easement as a gift provides benefits to the land- 
owner through reducing assessment evaluation on his 
property as well as reducing federal income tax payment. 

Conservation easements can be obtained in many ways: 
appropriations from general funds; special easements in- 
volving the determination of special benefits to abutting 
owners and the levy of assessments commensurate there- 
with; specific authorization for financing out of appropria- 
tions made to other public improvement programs for 
parks, recreation, highways, housing, urban renewal, or 
airport development; installment plan financing; revolv- 
ing funds depleted and restored over a succession of 
years; oxcess condemnation for limited purposes; revenue 
bond financing; and through the participation of federal 
agencies." 

Another approach to the retention of open space areas 
is to use a severance tax by which the owner pays a 
reduced tax rate as long as he keeps his property in open 
space. However, if he ever wishes to develop the land com- 

57. William H. Whyte. The Last Landscape (New York: Doubleday and 
Co.. 1968). 376 pp. 



mercially. he must pay the accumulated differential be- 
tween the reduced tax rate and the full tax rate.'" 

Some states have programs that provide for the ac- 
quisition of land to be retained in open space. For 
example, the 1972 Environmental Quality Bond Act of 
New York State provided up to $175 million for acquisi- 
tion and preservation of valuable land, including unique 
areas, wetlands, parklands. and open space in urban loca- 
tions. The same program provided $4.5 million to acquire 
unique areas in the Hudson Valley and metropolitan areas 
of Nev/ York City and Long Island. $40 million for metro- 
politan parks, and $15 million for open space within city 
and suburban areas. Other states, such as Iowa, are 
setting up conservation districts with power to levy taxes 
to acquire land for wildlife reserves and parks. 

The Nature Conservancy also purchases limited or 
unique open space parcels. Its activities in past years 
have provided for the retention of many valuable areas 
that otherwise would have been developed. 

Additional guidance on the acquisition, conservation, 
design, creation, and preservation of open space areas can 
be obtained from several private and governmental 
sources." 

An increased awareness of wildlife considerations by 
planners along ^ith an increased desire to incorporate 
wildlife amenities into planning should help significantly 
to maintain our wildlife heritage. 

58. Whyte. The Last Landscape. 

59. Joseph J. Shomon. Open Land for Urban America: Acquisition, Sa/f* 
keeping, and t/se (Baltimore: Johns Hopkins University Press. 19711: 

Ann Louise Strong. Open Space for Urban America. Prepared for the U.S. 
Department of Housing and Urban Development. 196r). 154 pp. (U.S. CIov 
ernment Printing Office. Washington. DC 20402); 

Mildred F. Schmertz. ed.. Open Space for People: Acquisition, Conser- 
vation, Creation, and Design, 1975. Ul pp. (American Institute of Ar- 
chitects. 1 735 New York Ave.. N.W.. Washington. DC 20006); 

Allison Dunham. Preservation of Open Space Areas: A Study of the Non- 
Governmental Role, 1966. 101 pp. (Welfare Council of Metropolitan 
Chicago. 64 E. Jackson Blvd.. Chicago. IL 60604.1 
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Chapter 6. Planning for Wildlife 
in Developed Areas 



Planning for wildlife in existing developed areas differs 
significantly from planning for wildlife in developing 
areas. Broad flexibility at the planning stage no longer 
exists. But, despite the generally unfavorable conditions 
for wildlife in urban areas, wildlife does exist in developed 
areas, and there is a place for it. 

Trees along city streets die; old buildings, or sometimes 
large areas, are torn down and replaced: new urban park- 
ways or city transit systems are developed. A burned-out 
building is razed, and the lot stands idle. These changing 
situations offer numerous possibilities for giving special 
consideration to wildlife values. 

Wildlife in the central city need not be thought of solelv 
as pigeons, starlings, house sparrows, rats, and mice. It can 
include American kestrels (sparrow hawks); nighthawks 
that nest on the flat roofs of city buildings; chimney swifts, 
which occupy tall chimneys; bats, which dart through the 
air at dusk in pursuit of insects; and resident or migrant 
songbirds in small parks and other vegetated areas. 

The reptiles found in not too barren vacant lots and the 
butterflies that frequent flowering plants along parkways 
can be considered wildlife also. 

Some of the guidance provided in chapters 4 and 5 
applies to existing urban and suburban areas. Hence, in 
this chapter we shall focus on components of the urban 
and suburban framework through which additional bene* 
fits to wildlife can be achieved. 

LANDSCAPING AND URBAN DESIGN 

Although the small amount of urban open space typi- 
cally available is a major limiting factor for wildlife, sev- 
eral suggestions have been advanced for making better 
use of it, including, where possible: 

• closing off little-used streets; 

• organizing parking; for example, using diagonal 
rather than parallel parking and providing second- 
story decks to be planted for open space; 

• turning alley junkyards into center-block paths 
linking neighborhood to neighborhood; 

• developing rooftop gardens; 

• grouping fragmented private backyards into 
neighborhood recreational areas open to all; 



• developing more intensive use of existing parks; 

• adapting school grounds and school facilities to 
wider functions; 

• rehabilitating empty lots as vest-pocket parks and 
linking them with larger, more comprehensively 
designed spaces in the city; and 

• encouraging the use of backyards as open space.*" 

The main advantage to wildlife in changes like these is 
that additional vegetation becomes available, even if 
some of the trees and shrubs are in containers or plants 
are in hanging baskets. The wildlife that is attracted is 
sure to be noted and appreciated by some. 

In designing for wildlife, once a reasonably continuous 
open space/ wildlife corridor system has been developed, 
landscaping becomes the next most important considera- 
tion. Landscaping should be directed toward selecting 
plant species that both fit well into the urban environnient 
and have food value for wildlife. 

Plant Selection 

Major consideration should be given to incorporating 
design elements that attract songbirds, since they repre- 
sent a preferred species and are most adaptable to urban 
areas. The regional listings of plant species of value to 
wildlife in Appendix B should be referred to as a guide. 
Although these species are ranked relative to their overall 
value to wildlife in general, rating criteria is heavily 
weighted toward birds. Ratings specifically for songbirds 
are available.*^' 

In tree replacement programs, especially in northern 
cities where deicing salts are used in large quantities, 
special consideration might well be given to selecting salt- 
tolerant trees. Mounding of planting areas would help 
prevent accumulation of excess salt in the root zone. 

60. Paul M. FViedborg. "Projects for Urban Species." Design Quarterly 
77, 1970. 32 pp.. $1.60. (Walker Art Center. 807 Hennepin Ave.. Minne- 
apolis. MN 55403.) Friedberg describes some interesting examples of how 
open space areas were created through improved parking and traffic 
control and parks were developed in the space saved. 

61. Martin. Z-m, and Nelson. American Wildlife and Plants; Terres. 
Sonf(hirds in Your Harden: Davison. Attmcting Birds. 
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Snow fences, includirig ^^vin^^^hwa^^f ^hrubs, and, in 
the case of newly constructed *^(?robl^A certain changes 
in engineering could reduce th^ ^flight r of ^^^^ drift and 
salty runoff. Also, consideratia^^t^'^et. ^ given to placing 



the trees farther back from the ^ the ^ 

Much research is being done ^ on Vcio" of trees for 
metropolitan environments an^^uch^ Us^ °f new culti- 
vars to withstand the stresses ^ ^ildlif^^Vjj.onments.''^ 

Assistance and advice frorti , shru}^ Hi^logists should 
be sought in selecting trees at^ ^ for Ky{ most value to 
wildlife when other requiremef'^^ for ^^^ieS selection are 
being considered. See Appendi^ ^^er^^ guidance on 

this su* ject. ^l^^^^ ^\ 

In tree removal and tree prU^ dead .^^n^P operations, 
it should be remembered ^^at usef^j/ h^^How tree or a 

^ place t to ^^^y wildlife 



tree with a dead top or 1^"^^ p^ - 
species as a source of food, ^ ^reth^ den. or a perch. 
'Vhen such trees are located v/^ tion ^, not constitute 
hazard to humans, cons ide^ \n o^'^^uld ^e given to 



letting them stan^. Likewis^' ^ting space areas or 
parks, it should be noted that ^ d a h^^s ^^e valuable to 
such species as salamanders ^ H invertebrate 

ani mals. 

Landscaping -jfe in ^ 

Landscaping efforts for wild plant ^^^a^ areas should 
continue beyond the selection ^icate^'^^d^s. The design 
element is important also. As i^^j- a mvij^lse^^ere. vegeta- 
tion groupings should provide ' unde^^^Uay^^'ed effect m- 
stead of tall trees with woodchif^^bird^ ^^fy- 

Many additional types of sO^ encoy^'^^uc^ ^s the wood 
thrush and the catbird, can ^ avaiL^ge^ if an under- 
story of small trees and shrubs ^^rg eff^^le. Incorporation 
of plantings to increase ^he ^ provides addi- 

tional benefits to songbirds. ^5es of 

Inasmuch as the broad exp^ jrd rn^^flective glass m 
office buildings have ca 

used ^^Jang^^^lali^y* landscape 
architects should know th^t th^^ry flying birds can 

be decreased if trees and shrub^^ veg^^^o positioned that 
there is mininiu m reflection of ^tion 

Where space permits, consid^ ig dev^H ^" 
planning design to the P^-s^^ crop ^jf'opn^^nt of com- 
munity gardens. Although sorti^^, enoviAe^'-'^^on^'"^"^"^^; 
control measures may be need^^ the cf^P pastes and 
weed seeds usually remain a ft^ ^e5t to be attrao 

tive to many forms of wildlife. 

Urban Soils ^^^Pect . 

An additional concern ^ith ^^f^an plantings m ur- 
ban areas is the soil.'^^' Soils in lishrrn, easily be- 
come a limiting factor for est^ of plantings m- 
tended to benefit wildlife. BeC^ construction. 

j^J. and ^, 

Trees for MPtn>politan Landscape'' T^t^^''"'. ^IVt ^^76 256 

pp. fNortheasiern Forest Experi^^enl ^ ^?.P«^»«ll^ p^jrest Servjce. 6816 
Market St.. Upper Darby. PA 19082.) ^''''''^S^he ?1''Ta 
Woody.plant Interaction.s in the Urb^* V„t.* by M«chael A. 

Dirr. pp. 103-1 11. 



Jirr. pp. iu;j-i 1 1. . , 

.James C. Patterson. Hanti'^^ ^ ''^""^ ^sIK f:co\ofricii\ ^ 
iuUetin No. I.. 1971. 2'A pp. (U.S. '"^at'^ 'Vic«-' ^ai^hmKi 
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Urban soils may no longer be capable of supporting 
growth of healthy trees. 

' Frequently, topsoil Js eliminated completely or mixed 
With subsoil. Bricks, asphalt, concrete, wood, and other 
construction materials make up various percentages of 
the soil. Often the soil is greatly compacted from con- 
struction activities, and this severely restricts the air 
available to root systems and makes the soil drain poorly. 

All of these modifications produce a substrate deficient 
in nutrients and the physical characteristics necessary for 
Successful and healthy growth of plants. Therefore, al- 
though wildlife considerations may have played a part in 
the selection and arrangement of plant species, all efforts 
may be to no avail if the soil will not .support vegetation. 

Soil reconditioning ^.^^ be achieved in different ways. 
One way is to remove some of the modified substrate and 
replace it with topsoil. xhis is the most expensive method. 
Other approaches include adding sewage sludge and/or 
woodchips. 

Regardless of the type of original material or the recon- 
struction practices, the soil should be tested to determine 
chemical characteristics that may influence the type of 
Species suitable for planting and the fertilizers that may 
be required.*^' 

Fertilizers and Insecticides 

With respect to the maintenance of vegetation, concern 
has been expressed about the excessive use of fertilizers 
^nd insecticides. The use of a mixture of native species of 
plants that are less subject to disastrous die-off.s and the 
possibility of biologit^g] control also have been mentioned. 

64. Patterson. Plantinf^ in u^fj^n Soil 

Opportunities for nature study exist even in highly 
Urbanized areas, as the children exploring these vacant 
lots dennonstrate. 
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REDEVELOPMENT PROJECTS 

Maximum benefits can be derived for wildlife in major 
redevelopment projects through landscaping and the d - 
velopment of an open space plan. Because undisturbed 
land and water is limited in cities, sensitive planting and 
design are critical. Typically, any relatively large open 
space is planned for heavy public use and has little re- 
semblance to a natural area. Because of various stress fac- 
tors, including poor soils, pollution, and heavy 
greater c^re will be needed in selecting, planting. ..nd wi. 
ing for trees and shrubs. 

The first consideration should be the relat. nship ot 
any planned open space to the surrounding area. .\.s with 
site planning in developing areas, all efforts shoulci 
made to provide an open space/ wildlife corridor system 
that connects with adjacent open space areas. Adjacent 
land uses should be analyzed to define potential open 
space links. 

The best available connecting link may be a nearby 
residential area with small adjoining backyards, a park- 
way, or a railroad right-of-way. Species typical of urban 
areas— for example, songbirds and squirrels— do not need 
very wide corridors, and even small ones are better than 
none at all. 

In rehabilitation projects, however, it is suggested that 
as many of the trees as possible be in natural situations to 
reduce maintenance costs. 

PARK PLANNING AND MAINTENANCE 

In planning for the maintenance or renovation of city 
parks, planners should try to maintain diversity of vege- 
tation and preserve natural streams, tributaries, and wet- 
land areas. In existing parks, planting of trees and shrubs 
can help diversify habitats and thereby increase w^ildlife 
diversity. 

In downtown parks, the shrub plantings are especially 
important. Shrubbery and understory vegetation are es- 
sential for substantial songbird populations. Most song- 
birds (mockingbirds, brown thrushes, towhees, song spar- 
rows, and so forth) require shrubs or understory vegeta- 
tion for nesting and escape shelter." As a means of 
enhancing and maintaining natural diversity, the use of 
imported plant species in landscaping should be de- 
emphasized in favor of native plant species. 

Security must be considered in downtown parks and 
heavily populated areas. In such cases, dense shrub plant- 
ings near walkways should be avoided. 

Most urban parks lack weed seeds, which are extremely 
valuable to wildlife. Seed can be provided by planting an- 
nual food plots (for example, sorghum and millet) in an 
aesthetically appealing fashion. Many of these annual 
"crops'* are attractive and, through proper landscaping, 
can be accommodated easily in the urban park. 

Natural meadows for field-dependent animals can be 
provided in selected areas by reducing the frequency of 
mowing to once in late summer. In this way, woody 

6.5. Eugene P. Odum. ' Ecological Principles and the Urban Kort»^L,** pp. 
78-81 in Proceedings, Symposium on Hole of frees in the Snttth's (Jrban 
Environment, 1971. (Center for Continuing Education. University of 
Georgia. Athens. GA 30602.) 
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vegetation can be controlled after the peak nesting season 
is over. 

In large new developments or redevelopment projects, 
the planner should require an inventory of'the plant and 
animal species present on the entire site and strive to pre- 
serve as parks those areas with the greatest ecological 
and taxonomic diversity. People should be encouraged to 
accept a more natural and species-rich concept of a park.** 

It may be desirable to incorporate nature trails to pro- 
mote conservation education and the enjoyment of nature 
by residents or visitors: to the area. Knowledgeable per- 
sons should be invited to /^o over the area to help identify 
interesting features a :d help lay out the trails. The as- 
sistance of such people later would ensure the use of more 
interesting and factual information in signs, labels, and 
interpretive leaflets. 

Good advice on how to develop nature trails is avail- 
able.**^ In the interest of wildlife conservation, a trail 
system should permit access with minimum impact on 
ground-level plants and animals. This may require ele- 
vated boardwalks over wet areas. 

ARCHITECTURAL CONSIDERATIONS 

As any urban resident or visitor is aware, the wildlife of 
many urban areas consists primarily of nuisance birds 
such as pigeons, starlings, and house sparrows. Their pre- 
dominance in urban areas is due to architectural design, 
poor building quality, and the lack of sufficient open 
space vegetation for other species. Attempts should bc- 
made to compensate for these factors in the planning and 
design of urban renewal projects. 

Architectural considerations have been treated in 
chapter 4. Although city inner-core structures differ 
somewhat from those in residential areas, the principles 
discussed are appropriate to both. 

66. Howard W. Caniphell. "The Problem of the Preservation of Geo- 
graphic Variability**: Paper given at the American Society of Zoologists 
Symposium: Toward a System of National Ecological Preserves. Houston. 
Texus. l)fci»mhrr 27. 1973, 1 1 pp. 

67. Charlfj; K. Mohr, *KnvironmentaI Snidy Areas: Wildlife FVeserves." 
Audubon Nature Bullrtin, a part of set NU6-9. 1961. 6 pp. (National 
Audubon Society. 950 Third Ave.. New York. NY 10022.) 
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Chapter 7, Special Wildlife Planning 
and Design Concerns 



There are certain components of the urban environment 
that have a bearing on wildlife and are of concern to plan- 
ners and developers whether dealing with urban redevel- 
opment or urbanizing areas. These features or require- 
ments, common to both types of areas, include: water 
supply and facilities for managing water; means of dispos- 
ing of wastes: vegetation management: and transporta- 
tion facilities, including mass transit, streets and high- 
ways, and airports. 

The discussion of these features that follows is applica- 
ble to both Jurger-scule planning and site design. 

WATER AND WATER MANAGEMENT 

Water in some form is essential to all life and is the 
medium or environment in which a great many species of 
plants and animals exist. The way in which water is man- 
aged affects species greatly. 

Thus, the drainage or filling of a marsh in the process of 
urbanization will destroy wetland habitat: the creation of 
a pond or lake in an open space area will provide a new 
habitat. Controlling the water level in an impoundment 
will control the type and quantity of vegetation along the 
shores. The accelerated erosion caused by construction 
activities or the pollution stemming from industrial 
plants or improper sewage disposal can so degrade the 
water that it is not productive of desirable animal life. 

It is well known that lack of domestic water and sewage 
facilities can limit urban development, hut not so well 
recognized is the fact that the manner in which wnstes- 
both solid and liquid— and storm drainage art* handled can 
affect fish and wildlife. 

Urbanization, as we have noted, has resulted in the 
elimination of many free-flowing streams and tributaries, 
the pollution of larger streams and lakes, and the drainage 
or filling of both coastal and inland wetlands. In planning 
for urban renewal or for new development, such destruc- 
tion and degradation of aquatic habitat should i)e avoided 
to the extent possible. 

Streams 

Each year more than a million acres of land in the 
United States are converted from agricultural to urban 
use.*^" In the process, especially in the conversion of 

68. Soil Conservation Service. U.S. UeparLmonL of AKrifUlLurp. Con- 
trolling Erosion on Construction Sites, Agriculture Information Bullt'lin 
:)47. 1970. irz pp. (U.S. (iovernment Printing Office. Washington. DC 
20-102.) 
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wooded areas into .lies, many streams become covered or 
channelized storm sewers, and many wetland areas are 
drained or filled. This has serious impact on aquatic life 
and on such species as amphibians and reptiles, water- 
fowl, raccoons, and many other kinds of birds and mam- 
mals. 

With respect to urban wildlife planning and manage- 
ment, three principles should be observed: (1) preserve 
existing high-quality streams and other water bodies; (2) 
improve those that need improving: and (3) create addi- 
tional impoundments or wetland areas. 

Some of the existing streams, lakes, and wetlands can 
be preserved by incorporating them into open space areas 
or through proper land use and erosion or pollution con- 
trol measures. Elimination of water pollution and reten- 
tion of natural features are beneficial to wildlife. For ex- 
ample, the increasing demand for water in urban areas 
necessitates that municipal watersheds be managed to in- 
crease water production and improve water quality. 

The building of access roads to these areas affects both 
water quality and wildlife. Roads should be located as 
far from streams as possible because of habitat disturb- 
ance and accelerated erosion. Buffer strips are helpful in 
preventing erosion, preserving the stream channel's in- 
tegrity, maintaining suitable water temperatures for 
aquatic life, and providing insects as food for birds, fish, 
and other wildlife."*' 

It has been suggested that on watersheds filter strips 
bordering tributaries in flat terrain should be 50 feet wide 
with an increase of four feet for each one per cent of 
slope.'" This guideline may be useful in determining the 
width of vegetation desirable for erosion control along 
streams in other urban open space areas. Even narrower 
vegetative strips have value for wildlife, however. 

Improvement of degraded streams and other water 
bodies may require the reduction of siltation and pollution 
and the control of other activities that affect the carrying 
capacity of aquatic environments for wildlife. Some con- 
trol over the diversion or consumptive use of water may 

Robert I- Curtis and Thomas H. Ripley. "Water Management Prac- 
tices and Their Kffect on Nongame Hird Habitat Values in a Deciduous 
Porcst Community." pp. 128-141 in Proceedings of a Symposium of Man- 
(iKemcnt of Forest and Hanffe Habitats for Nonf^ame Birds, General 
Tifhnital Rj.-port VV'0-1. 1975. (U.S. Forest Service. Washington. DC 
20250.1 

70. (;. R. Trimble and R. S. Sartz. "How Far from a Stream Should a 
Logging Road Be I.ocated?** Journal of Forestry (May 1957). pp. 339-341. 
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be necessary to support certain animal species. In the case 
of streams and tributaries converted into enclosed storm 
sewers, there is little that can be done to remedy condi- 
tions for fish and wildlife. 

In the case of the stream channelization needed for 
road construction or other aspects of urbanization, re- 
medial meiisures are possible. Channelized portions of 
a river can, with the installation of in-streimi rehabilita- 
tion structures such as deflectors and check dams, be 
developed so that the hydrologic features resemble un- 
channelized streams and the conditions for aquatic life 
are similar to unchannelized streams. Channelized 
streams Ciin be improved, also, by stream-bank plant- 
ings of willows and other vegetation, by creation of 
spawning beds, and by putting brushy or other types of 
cover in them. 

Information on the needs of fish and other aquatic or- 
ganisms can be obtained from the U.S. Kish and Wildlife 
Service and the respective state fish and game depart- 
ments. Much practical how-to information on planning 
and management for stream improvement is contained in 
the U.S. Forest Service's Wildlife Habitat Imprui'cmcnt 
Handbook. 

Impoundments 

Many urban areas depend, at least in part, on lakes or 
reservoirs for their water supply. Some of these are used 
also for fishing and other forms of water-based recreation. 
Planners may wish to intlude in their planning design pro- 
visions for recreation or multipurpose improvement. 

Properly designed impoundments can enhance fish and 
wildlife by increasing habitat diversity. Such improve- 
ments provide recreation and aesthetic benefits, and in- 
crease real estate values. 

Useful information and criteria for designing and con- 
•^tructing impoundments, such as multipurpose reser- 
voirs, ponds, and storm water detention basins, are «Mvail- 
ahle from the Urban Land Institute. ' Other sources of 
advice and assistance are the U.S. Soil Conservation Ser- 
vice, the U.S. Fish and Wildlife Service, and the U.S. Cieo- 
logical Survey. 

Professionals should be consulted in the construction of 
any of these impoundments. In contacts with these pro- 
fessionals, planners should specify clearly their interest in 
fish production and wildlife enhancement or a combina- 
tion of these. 

Fishponds are of two types: warm- water ponds, which 
support populations of bass, bluegills. and catfish: and 
cold-water ponds, which are best suited to trout. 

Cold-water ponds have a temperature of not more 
than 70' F. when measured six inches below the surface 
on a summer morning before sunrise. Figure 5 shows 
the geographical areas best suited to trout ponds. Cold- 

71. J. R. Barton and P. V. Winder, Rehabilitation of a Chartrtvliccii Hirt'r 
in Utah: Hydraulic Enffinevrirtfj and the Environrnvnt, Prorwdift^^ of thr 
Hydraulic Speciality Conference (Bozeman, Montana: Montana State Uni- 
versity. 1973), pp. 1-10. 

72. Wildlife Habitat Improvement Handbook. I9()9 (U.S. I-'orest Scr 
vice, Washington, DC 20250.) 

73. Joachim Tourbier and Richard VVestmacott. Lakes ami Ponds, 'IVch- 
nical Bulletin 72. 1976. 73 pp. (Urban Land Institute. 1200 18th St.. N.VV., 
Washington. DC 20036.) 
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FIGURE 5. AHFAS WHERE TROUT PONDS 
ARE MOST SUCCESSFUL 

water ponds may be const rue tod elscwhoro if fed by cold 
springs. 

Warm-water ponds are those that exceed 70" F. when 
measured as described above. 

The planner should be aware that niany other factors 
can affect the productivity of a poncl. Temperature, 
Oxygen content, pH, nutrient content, .siltation, seepage, 
evaporation, and various forms of pollution must be con- 
sidered. For further information relative to the construe* 
tion and management of fish ponds, the Pennsylvania 
State University publication entitled Fish Ponds: Con- 
struction and Mana^vmcnt in Pennsylvania is helpful.'^ 

Fishponds typically are designed with steep banks to 
discourage the growth of aquatic vegetation. A depth of 
three feet around the margin of the pond discourages 
plant growth. 

Impoundments designed to attract a broad variety of 
wildlife including waterfowl, wading birds, and a variety 
of reptiles and amphibians should have gently sloping 
margins of less than three feet in depth to encourage 
growth of aquatic vegetation. 

The wildlife impoundment should include a positive 
wnter control structure that will permit the raising and 
lowering of water levels. This capacity is desirable for 
both fish and wildlife management purposes. For ex- 
ample, fish populations can be controlled by lowering 
water levels to restrict access to nesting sites. On the 
other hand, wading birds or shorebirds will be attracted to 
areas where fluctuating water levels frequently expose 
areas of mud and silt and shallow water. 

Multipurpose fish and wildlife ponds can be created by 
designing ponds with shallow margins and deep water in 
the interior. 

If the planner is concerned with excessive growth of 
vegetation around the margins of wildlife ponds, he 
should consider designing a multipurpose pond in the 

7J. T. D. Itudt'r, K. (i. Win^ard. and C. L. Huiney, Fish Ponds: Cans trac- 
tion and Management in Pennnylvania, Special Circular 216, Natural Ke- 
sources Series, undated. 19 pp.. prepared in cooperation with the U.S. Soil 
Conservation Service. (Cooperative E.x tension Service. Pennsylvania State 
University. University Park. PA 16802.) 
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following -manner. The pond margins should have 3:1 
slope to a depth of three feet. At this point the bottom 
should become level or gently sloping for a distance of 
several feet. The bottom can then slope gradually to 15 
feet at the center of the impoundment. Using a proper 
water control structure, water level may then be raised or 
lowered to flood or expose the flat area for management 
purposes. 

Storm detention ponds and catchment basins should be 
installed prior to the initial grading of the development 
site in order to trap the large quantities of sediment gen- 
erated by construction. Also, provision should be made 
for easy removal of the sediment. The design should be 
such as to minimize possible washouts and damage to 
property, hazards to children who play in the area, and 
harm to the multiple uses to which the larger ponds can be 
put. Well- vegetated, gently sloping banks and shallow 
margins are not only safer for children but lend them- 
selves to the production of aquatic plants valuable to wild- 
life. 

If possible, detention and sediment ponds should be re- 
tained after housing construction is completed, to provide 
the valuable wetland habitat so often lacking in urban 
areas. Water control structures and emergency spillways 
should be designed as permanent structures meeting local 
ordinances to ensure the preservation of the ponds. 

In Columbia. Maryland, the value of sediment ponds to 
wildlife has been clearly demonstrated. When housing 
construction was completed, some citizens pressed for the 
removal of these ponds. However, removal was delayed, 
and the ponds developed into excellent wetland habitat 
with attractive plant and animal life. Residents now enjoy 
these natural areas and have worked for their preserva- 
tion. As a result, many of the sediment ponds have been 
retained and some redesigned as permanent structures. 

Sand and gravel pits and stone quarries are common 
features of urban areas and. after extraction of the 
materials, may be used for many purposes, including 
flood-water storage and desilting basins, recreation lakes, 
and fish and wildlife enhancement. Mined areas need not 
be used only for fish production or waterfowl. The wet pits 
or ponds left after mining may constitute only a portion of 
the area; the rest of the area, with proper revegetation and 

FIGURES. MULTIPURPOSE POND 

Water level can be controlled by raising or lowering a gate at the outlet. 




Removing stop logs on the water control structure of a 
multipurpose fish and wildlife pond. 

management, can be valuable for songbirds and other 
wildlife species. 

By preplanning, consultation with biologists, and pro- 
gressive rehabilitation and revegetation, problems of 
erosion and siltation can be minimized. In such cases, top- 
soil can be removed and steps taken to revegetate as the 
sand and gravel mining goes along. 

If the wet pits or lakes are intended for fish production, 
the biologist may recommend steep slopes and deep 
water. If the empahsis is to be on waterfowl or shorebirds. 
considerable shallow water and broader beaches would be 
valuable. For ducks and geese, the planting of fields of 
corn and green wheat on the adjacent uplands for food 
and the construction of islands within the lake for loafing 
and nesting will increase the carrying capacity of the area. 
Methods of progressive rehabilitation of mined areas have 
been well described." 

Estuorine Areas 

Development that takes place in coastal and estuarine 
areas can cause the degradation of exceptionally valuable 

75. Anthony M. Bauer. Simuttaneoua Excavation and Rehabilitation of 
Sand and Gravi-l Sites: A General Survey and Analysis of Preoperational 
Factors and Procedures, 1965, 60 pp.; Craig Johnson. Practical Operating 
Procedures for Progressive Rehabilitation of Sand and Gravel Sites. 1966, 
75 pp. University of Illinois and National Sand and Gravel Association. 
(Availahle from National Sand and Gravel Association, 900 Spring St.. 
Silver Spring. MD 20910.) 
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and productive fish and wildlife habitats. This is especi- 
ally true in finger-type developments that involve filling 
coastal marshes or dredging channels to enable residents 
to run a boat up to their homes. Such a development in- 
terferes with the natural circulation or flow of water and 
often results in heavy loads of silt and pollution. 

On the basis of long-term studies of coastal ecosystems, 
the Conservation Foundation has formulated guidelines 
and recommendations that, if followed, would permit re- 
stricted development of parts of the estuarine zone 
without serious disruption of the ecosystem.'*^ Adhering 
to these criteria for development would avoid interference 
with the ebb and flow of the tide and activities that would 
alter the most sensitive parts of the ecosystem. 

Storrawater Control: Physical Aspects 

Channel improvements— such as realignment of the 
stream course, use of concrete channels, dredging, clear- 
ing of vegetation, and excessive use of culverts to accom- 
modate the rapid runoff from urban areas— eliminate 
important aquatic habitat. Although, as indicated pre- 
viously, some rehabilitation can be accomplished through 
installation of deflectors and low dams and revegetation 
of the stream banks, stream channelization should be kept 
to a minimum. 

Planners and engineers are beginning to recognize the 
value of using natural drainage systems as much as 

76. John Clark. Rookery Bay: Ecological Constraints on Coastal De- 
velopment, 1974. 91 pp. (Conservation Foundation. 1717 Massachusetts 
Ave., N.W., Washington. DC 20036.) This is a summary report in- 
dicating how information on hydrology, biology, land use. and socio- 
economics can be presented and used in the decision-making process and 
implemented through enactment of local ordinances. It is supplemenltKl hy 
10 background study reports, also available from the Consorvation 
Foundation. 




The lake around which this subdivision was built was 
created by damming a ravine in an outlying wooded and 
pastureland area. 



possible. It has been demonstrated that some natural 
channels can accommodate more runoff during extreme 
storms than artificial storm drainage." Oxbow lakes, 
overflow ponds, and wet areas along streams often are 
highly productive of fish and wildlife. Adequate flood 
control on a regional basis is related to good land use. 

When structural control of flooding is necessary, there 
is still opportunity to incorporate provisions for aesthetic 
enhancement in the plans. In San Antonio, Texas, for 
example, a very successful **river walk'' was developed in 
conjunction with a comprehensive flood control plan for 
the San Antonio River, which flows through the city. The 

77. David A. Hickert and Andrew M. Spieker. Kval Hstaiv lyikcs: Water 
in the Urban Environment, Circular 601 -G. i971. 19 pp. (U.S. Oeolo^cal 
Survey, Reston. VA 22J92.) 



All stormwater from this development is collected in the pond and then 
released gradually. The excavated material was used to raise the level of the 
apartment area. 
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river walk has emerged as an aesthetically unified area, 
due to the integration and sensitivity ot engineering, 
architectural, and landscape design. Tourism generates 
almost $100 million annually for the city, and over four 
million visits are made to the river walk each year. " 

On- and off-site retention ponds not only can serve their 
flood protection purposes but. with care in their design, 
can be attractive to waterfowl and other wildlife. 

A report by the American Public Works .Association 
contains a review of methods of on-site detention of water 
as well as useful suggestions for implementing various 
types of stormwater management plans and programs. ' 

Stormwater and Wastewaster Control: Pollution Aspects 
Urban water bodies and riverine habitats in or down- 
stream from cities are affected by various types of pollu- 
tion that in turn affect fish and aquatic organisms. For 
example, a recreation or multipurpose lake in an urban 
community can recycle some of man's wasies. but the 
load resulting from septic tank seepage or discharge from 
a sewage treatment plant frequently results in eiitrophi- 
cation or overenrichment of the lake waters. This, in turn, 
may result in excessive algae and weed growth sufficient 
to interfere with boating and fishing and create unpleas- 
ant odors when the plants die and decompose. 

The organic compounds in the effluent of septic 
tanks or sewage disposal plants impo.se a biochemical or 
biological oxygen demand (BOD) on the receiving body of 
water, thereby decreasing the amount of dissolved oxygen 
(DO) available to aquatic organisms. Unless there is 
adequate treatment, the addition of sewage effluent re- 
duces DO levels below acceptable liEnils for trout and 
other high-oxygen-demanding species for appreciable dis- 
tances downstream. 

Similarly, urban streets may contain contaminants 
that are quite toxic— especially from automobiles and in- 
secticides from lawns. When these enter streams at the 
peak of a storm, they may cause serious damage to wild- 
life. 

One study showed that the quantity of contaminant 
material averaged on the order of 1.100 pounds per curl) 
mile for the cities tested/" 

Motor vehicle traffic is responsible- for deposition of 
substantial quantities of materials on roadways, in- 
cluding significant levels of toxic heavy metals, asbestos, 
and slowly biodegradable petroleum products and rubber. 
Runoff from urban roadways induces shock effect upon 
receiving waters and the biota of these waters as the ac- 
cumulated nutrients and toxic and oxygen-demanding 
substances are introduc<?Uabruptly during a storm. 

78, Duvid J. lifod. "ThcSnn Antonio Kivcr W.-ilk: A User and Knviron 
mental Aniily sis. "./o;irn(;/ o/".S"<>;/ «n(/ W'titi-r ( tmsm utinn. Vol .U 

pp. 2H -:io. 

79, liurbort ii. Vm^rtnvr. rrui'ticrs in Drtvntion of I'rhan Sturm Water 
Runoff: An Int'rstifnition of Coritwpt.s. TvrhriK^tn'}.. Appliratmns, (\}st.\ 
ProhU'ms. Lcf^i slat ion. I.c^al Aspi>cts. ami Opinions. Spcfial Hfport No. 
•y.\, 197'1. 231 pp. I.Aniericon Puhlic Works ASMX-inlion. K HOtli St,. 

Chk-uKo. iLr.iM;a7 ) 

80, James I). Sartor and (lail IV Hoyd. [Vatvr Pollution Aspects of Strrt t 
Sur fart' Contaminants. KPA - Kl!- 72-08 1 . U.S. Knvironmental iVoH't hon 
A^'ency. 1972. 2;JH pp. lU.S. (iovornmenl I'rintinK Offifr. Washington. DC 
2n402.'» 



An EPA study mentions the following po.ssibilities for 
reducing these shock loads: 

• select roadway sites so as to minimize the 
area draining directly into the receiving body of 
water; 

• utilize low curbs where the road is adjacent 
to flat, unpaved areas or areas that slope gently 
away from the street surface. This will facilitate 
the deposition of the dust and dirt into grass and 
gravel areas and reduce the rate of deposition in 
runoff water; 

• consider the use of porous pa\ement in areas 
where climate and soil types will permit it; 

• intensify and improve street-cleaning operations 
to reduce urban roadway runoff effects; 

• design curbs and gutters to facilitate concentra- 
tion and collection of particulate material; and 

• investigate various approaches to detention and 
storage of storm runoff and .separation of .solids 
from stormwater."' 

Treatment or preventive measures are being developed 
under Section 208 of the Clean Water Act (P.L. 92-500) 
to clean up waterways. 

SEDIMENT AND EROSION CONTROL 

Sedimentation has significant impact on fish and other 
aquatic species. 

Each year, more than a million acres of land in the 
United States are converted from agricultural to urban 
use. In addition to the loss of good wildlife Kab'^nt ^'-rectly 
through the replacement of vegetation with bu. 
pavement, urbanization causes accelerated eroo ' 
sedimentation in lakes and streams with consequent deg- 
radation of aquatic habitat. 

Studies have shown that erosion from construction of 
highways, houses, or shopping centers is about 10 times 
greater than the erosion of land in cultivated row crops: 
200 times greati"- than land in pasture; and 2.000 times 
greater than land in timber."' 

The USDA Soil Conservation Service says that erosion 
and sedimentation can be controlled, and at reasonable 
cost, if certain principles are follpwejd in the use and treat- 
ment of land. These princip!(*s arKU) "^'"K ^^oils that are 
suited for development; {'2) leavingjthe soil bare for the 
shortest time possible; i'M reducin^^the velocity and con- 
trolling the flow of runoff: l-U detaining runoff on the site 
to trap sediment; and (5) releasing runoff safely to down- 
stream areas. 

Municipal planners can greatly benefit the aquatic 
wildlife resources within their areas of jurisdiction by in- 
corporation and enforcement of sediment and erosion 
control regulations based on these principles. However, 
the Soil Conservation Service indicates that few local gov- 

.41. Donald i', Shnht'cn. ('ontrihution.^ of I'rhun Hoiulmiy to WoU'r 
rollittion. Knvironturntal I'VotfCtion Toi hnoloK.v St-rn'S. K!»A t>00 2- T.S- 
UOl. I97;'>. 22H pp (l^ S. Knviroiuni'iHal Prott'Ctiun .-X^'rru-v. WashutKton. 
DC 2()-W)l> I 

H2, Soil C ons(»rvnlii>n Sfrvu f. I'.S. Depart nu-ni ot AKnculturt-. ( on- 
trolhnfi Erosutn <»/j Construrtion Sites 
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Uncontrolled erosion such as this, caused by the removal of the natural 
vegetation, can have disastrous effects downstream also. 



ernments have adopted either erosion and sediment con- 
trol programs or the appropriate ordinances, building 
codes, and regulations to help carry out their conservation 
policies. Ordinances sometimes have failed to accomplish 
their intended purpose because they were too complicated 
and vague. 

Those that seem to work tie certain controls into the 
local code by adding to or amending existing subdivision 
regulations. Builders and developers already complying 
with the code merely assume additional responsibilities. 

A particular aspect of such ordinances that affect wild- 
life is the requirements for re vegetation for erosion pre- 
vention. Some indication of the value of various plants to 
wildlife is given in Appendix B, Use of native grasses, 
trees, and shrubs would be more desirable for wildlife gen- 
erally and would require less maintenance than some of 
the other species used. For example, although Kentucky 
31 fescue grass grows well and can withstand much foot 
traffic, it tends to retard the invasion of plants more 
valuable to wildlife. , 

Red alder trees saved from destruction. Ground cover 
and fallen trena also were allowed to remain. 




OPEN SPACE AND VEGETATION MANAGEMENT 

Although considerable attention has been given in this 
manual to the planning of open space areas for wildlife, 
additional discussion may be warranted on approaches to 
implementation in areas already established, such a3 
parkways, cemeteries, institutional grounds, and golf 
courses. Wildlife amenities on any area can be greatly en- 
hanced through open space management approaches that 
combine the needs of people with those of wildlife. 

Open Space Vegetation Management 

For some existing open space areas, the best manage- 
ment may be to leave them alone and cause no disturb- 
ance of the land form, topsoil, surface water, or vegeta- 
tion. For many designated open spjice areas, however, 
there are many things that can be done with the assis- 
tance of biologists and the support of the local public. 

For example, inasmuch as vegetation is so important to 
wildlife, the manner in which vegetation is managed 
should be examined with the view to recommending 
changes that will be helpful to wildlife and acceptable to 
the people in the area. 

To most urban and suburban dwellers, open space may 
be equated with lawnlike conditions involving frequent 
mowing and usually fertilization and reseeding. While 
this turf may be a home for ground moles or a source of 
earthworms for robins, it provides little attraction for 
most wildlife. Less frequent mowing of these grass- 
covered open areas and their designation for wildlife de- 
velopment will improve conditions for many kinds of wild- 
life and will, at the same time, reduce maintenance costs. 

Cessation of mowing will, after a few years, result in the 
growth of woody i vegetation in the course of plant succes- 



sion. In deciding upon which portions of the area to 
manage for wildlife, consideration should be given to the 
development of cover that will link up with other tracts of 
cover, serve as wildlife corridors oi travel lanes, and pro- 
vide a maximum of edges. When the shrubs and trees 
reach the desired stage for wildlife purposes, the selective 
use of herbicides, mechanical brush-hogs, or cutting will 
help keep the vegetation at that stage. 

Research and experiments in Connecticut have demon- 
strated that, through employment of ecologically sound 
techniques and selective application of herbicides, shrub 
communities with high stability and wildlife values can be 
established. Clones of huckleberry, greenbrier, low blue- 
berry, witch hazel, speckled alder, sheep laurel, gray dog- 
woodl and nannyberry, once established, have resisted 
tree invasion for many years. 

Shrubby growth can be maintained without mowing or 
blanket spraying of herbicides, which leave unsightly 
dead plant material. 

Management of Old Fields 

Old fields that are dominated by broom sedge or bunch- 
grass and other vegetation not particularly valuable for 
wildlife can be improved by disking. This stimulates the 
growth of annual plants that have more food value for 
seed-eating birds and other wildlife. 

Depending upon the emphasis to be placed on wildlife, 
food plots containing corn or mixtures of annual lespede- 
zas, millet, buckwheat, soybeans, cowpeas, milo, and rape 
can provide supplemental foods for wildlife. The food- 
plants should be established adjacent to good cover for 
most effective use. 

83. W. A. Niering and R. H. Goodwin. "Creation of Helatively Stable 
Shniblands with Herbicides: Arresting 'Succession" on Kights-of Wuy and 
Pastureland. • Ecology, Vol. 55 11974). pp. 784-79;-). 




Islands In Impoundments can serve as nesting sites for 
waterfowl. 



Also, the judicious planting of shrubs and trees valu- 
able to wildlife can increase the carrying capacity of open 
space areas. (See Appendix B.) 

Parks 

In some established parks, the understory vegetation 
has been removed and attempts have been made to estab- 
lish grass. The lack of shrubs and saplings reduces the di- 
versity of cover and, hence, the diversity of wildlife. While 
recognizing that muggings and assaults may be more fre- 
quent in those parks with dense woody cover close to 
streets or paths, park planners still may be able to encour- 
age such cover in the more remote sections of the park for 
use by wildlife. 

Likewise, in many parks, there is zealous removal of 
dead trees or of dead limbs of trees. Again, if some of 
these trees were left standing and if fallen trees or limbs 
were left to decompose, there would be decided benefits to 
wildlife. 



Fields bordered by wild hedgerows that provide travel ways for wildlife. 



Cemeteries 

Cemeteries, often being of a parklike nature with many 
different kinds of trees and shrubs and other vegetation, 
are used by a variety of wildlife species and have long 
been visited by bird watchers. In Boston and its suburbs, 
biologists found that cemeteries constitute 35 per cent of 
the open space remaining in the area and that four of the 
50 cemeteries had active wildlife management programs."' 
Since over half of the cemeteries are publicly owned and 
most allow public access, more wildlife management in 
such areas would seem possible. 

Forest Lawn Cemetery in Buffalo, New York, has long 
been known as a bird sanctuary and publishes a booklet 
describing the birds to be found on its grounds. Other 
cemeteries distribute pamphlets describing their trees, 
plants, and wildlife. "* 

Institutional Grounds and Golf Courses 

Institutional grounds and golf courses also offer wild- 
life management possibilities, particularly in the selection 
of plants for landscaping purposes and the distribution of 
the plantings. The landscape architect, in selecting plant 
species and designating where they should be planted, 
helps determine the wildlife carrying capacity of an area. 

Some ecologists have observed that the trend on cam- 
puses and in urban landscaping stre,ssing tall trees scat- 
tered in expanses of grass or low groundcover with a mini- 
mum of massed shrubbery -so characteristic of older 
campuses and residential districts is unfavorable to 
songbirds. They point out that most songljirds require 
medium-height, dense cover for both nesting and escape 
cover and that the absence of an intermediate shrub 
layer between trees and groundco\er drastically reduces 
the size and diversity of the songl>ird population. They 
suggest that, although massed shrubbery near or against 
buildings may hide the clean lines of the building design. 

84. J. W. Thomus and K. A. Dixon. •(Vnu'trrv KcoNi^'y." pp 107 1 \ \i in 
Wildlife in an Urbanizing Environmvnl. 

85. Earl Finkler. Thv Multiple Use of Cemctency I'UtnnitiK' Arivisnry 
Service Report No. 285. 197r). 22 pp. (AriKTU-un Society of Planning' Offi- 
cials. 1313 E. 60th St.. Chicago. II. 6()fJ.i7 I 

The shrubs and fruit trees that remain as a farm gives 
way to development furnish cover for birds. 
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A hybrid rose trained on a fence provides wildlife habitat 
as well as screening. 



clumps of shrubbery and small trees placed away from 
buildings can. in themselves, provide both attractive de- 
sign and cover for birds.'*' 

Privately Owned Residences 

In the case of privately owned detached residences, 
planners and developers set the stage for what the in- 
dividual property owner ha« to work with when they lay 
out the lot and develop landscaping plans. The construc- 
tion firm or builder also contributes to the condition of the 
lot by the degree of care taken to conserve the topsoil. 
prevent undue erosion, and disturb as little as possible the 
existing vegetation. 

From that point on. what is done toward improving 
conditions for wildlife is largely up to the individual 
owners. What the owners do is important, however, be- 
cause residential yards represent a substantial portion of 
the space available for wildlife in urban areas. 

A detailed account of methods that can be used to en- 
courage wildlife on private lots is not presented in this 
manual: but the same general approaches toward satis- 
fying the food, water, cover, and space requirements of 
wildlife species that were discussed earlier apply to urban 
lots. Many leaflets and bulletins, particularly with re- 
spect to attracting birds, are available from such agencies 
and organizations as the U.S. Fish and Wildlife Service 
and the National Audubon Society, or from local Audubon 
societies. The National Wildlife Federation has publica- 
tions dealing with backyard management measures, not 
only for birds but for other wildlife.**' 

86. Ku^ene P. Odum and Sharon Davis. "More Hirds in the Bushes from 
Shrubs in the Plans." lAindscufu* Architecture, October 1969, p. 36. 

87. .J. W. Thomas, K. (). Hrush. ami U. M. DoOraff. "Invite Wildlife to 
Your Backyard. ' Notional Wildlife Maffaiino, April-May 197.'}. pp. .'j-16; 

OardeninK with Wildlife— A Complete Guide to Attracting and Enjoyitif^ 
the Fascinating Creatures in Your Hackyard 1974. 190 pp. (National Wild- 
life Federation. 1412 l(}thSt.,N.W.. WashinKton, DC200:}fi.) 



Other Sites 

Often the sites selected for houses juildings are val- 
uable as wildlife habitats. The trees or 'her vegetation 
that make the site valuable for wildlife did enhance the 
environmental quality of the area all too often are cut or 
bulldozed, not only on the construction site itself, but 
from the surrounding grounds; other nearby trees may be 
injured seriously and die later. With planning, care, and 
some cost, much of this vegetation could be saved. 

From the standpoint of wildlife, the species of trees 
saved is important, and the trees do not have to be perfect 
specimens. Also, the groundcover, shrubs, saplings, and 
smaller trees may be just as valuable to wildlife as the 
larger trees. They are required for some species. Such in- 
formation must be brought to the attention of the de- 
signer of the project at an early stage to effect the desired 
conservation. 

The Agricultural Research Service of the USDA points 
out that shade trees can add thousands of dollars to the 
value of residential property. It has developed criteria for 
determining whether trees are valuable enough to justify 
transplanting them and guides to methods that can be 
employed to protect them on building sites/"" 

Ecoplans Ltd., an environmental consulting firm in 
Canada, views tree preservation in urban areas as a con- 
tinuous environmental planning process. Beginning with 
an inventory of existing vegetation, the process then en- 

38. Agricultural Research Service. U..S. bepu; inu'nl <»t Aj^riculturc. Pm- 
tectirif; Shade Trees IJurinf; Home ( titistrurtion. A^,TiculLure intormiiLioti 
Bulletin 347, 1970. 32 pp. (U.S. (iovernnient PrinLlnK Office. VVushin^lon. 
DC *J0402.) 

Home sites in this subdivision were planned to make optimum use of existing 



topography and forest vegetation. 
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The flowers of the trumpet creeper vine are especially 
attractive to hummingbirds. 



compasses design involving interactions of the planner, 
architect, and engineer: contract specifications or tender- 
ing: construction supervision involving input from the 
biologist or environmental coordinator: and rehabilita- 
tion."' 

KoberL .S D^^rriey. Cornnit rils n'^ardin^ urh.ini/ulion ef feels in letter 
dated .September 7. iy7<;. (l-.rdplatis Ltd., L!79 Weher Si. N.. W aterloo. Ont. 
N2J any. Canada. I 



By reducing the frequency of mowing and taking advantage of natural 
succession, valuable wildlife habitat could be created on this poorly managed 
right-of-way. 



STREETS AND HIGHWAYS 

At the end of 1973, according to the U.S. Department of 
Transportation, there were 631,229 miles of streets and 
highways within municipalities."" This mileage provides 
much potential area in the form of right-of-way that can 
be managed as edge habitat valuable to wildlife. 

The design, routing, and building of access roads, park- 
ways, and streets in a new development can be important 
to both fish and wildlife. Insofar as possible, the routing 
shoul ' void the crossing of wetlands and the necessity of 
channelizing streams. If streets and highways are^built 
where thore v/Sl be a minimum of direct runoff of storm- 
waters and salty snow-melt water into receiving bodies of 
water, highway-created pollutants in such waters will be 
reduced Areas designated as critical habitat for threat- 
ened and endangered species must be avoided in selecting 
highway routes, also. 

By consulting with biologists in advance of road con- 
struction, planners and designers ean help ensure the 
nelection of roadside plantings that will have value for 
wildlife as well as for erosion control and aesthetics. In 
addition, the reader is referred to the wildlife plants listed 
in Appendix B. 

In the planning and construction of new highways, con- 
sideration should be given to opportunities for fish and 
wildlife enhancement afforded by the creation of borrow- 
pit lakes. With preplanning and some simple site prepara- 
tions or alterations in the morphometry of the pits, these 
incidentally created lakes can be made suitable for fish 
and wildlife. Some research into enhancing fish produc- 
tion in such lakes has been dorie.** 

90. Highway Stattstics'~1973. 1973. 270 pp. Office of Highway Plan- 
ning, Highway Statistics Division. Federal Highway Administration. U.S. 
Department of Transportation, (U.S. Government Printing Office, 
Washington. DC 20402.) 

91. J. C. Moulton. The Fishery Potential of Four Aquatic Environments 
Created by Interstate Route 91 Construction in Massachusetts, M.S. 
Thesis (Amherst: University of Massachusetts. 1970), 86 pp. 



Likewise, borrow pits and earth fills that result from 
highway construction can be used to develop valuable 
wetland habitats for waterfowl, fur-bearers, and other 
types of wildlife and fish. Wildlife biologists can provide 
helpful advice on the development and management of 
such sites. 

In developing an area both for wildlife and people, it is 
important to consider the various natural and cultural 
features of the area. This means routing roads, develop- 
ing parking areas, and siting facilities in such a way as 

Care was taken to preserve natural vegetation at this 
subdivision entrance. After the saved topsoil was 
replaced, the area was seeded and mulched as 
recommended by the U.S. Soil Conservation Service. 
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to enhance man's visual reaction to wildlife and the en- 
vironment. 

If roads or parkways cross the migration routes of rep- 
tiles and amphibians, heavy losses will result during the 
breeding season. Providing tunnels or culverts under* 
neath the road enables these animals to have safe pass- 
age. This is done in Bavaria and Switzerland. Tunnels 
underneath highways at deer crossings have been helpful 
in preventing accidents. But deerproof fences may be 
more effective, generally. 

In the case of existing streets and highways, mainte- 
nance of vegetation through mowing and the selective use 
of herbicides affords opportunities to benefit wildlife. Thus, 
the delay of roadside mowing until mid-June or later will 
save many bird nests from destruction and also will benefit 
birds and mammals that use the cover along roads and 
parkways. 

I n the inner city, benefits to wildlife will depend in large 
part upon the types of trees and shrubs selected for plant- 
ing (see Appendix B). The American Horticultural 
Society, with financial support from the U.S. Department 
of Transportation, has developed an informative manual 
On transit plantings. This manual, arranged to show 10 
plant hardiness zones encompassing all of the contiguous 
48 states, recommends plant species adapted for use at 
downtown bus stations, bus stops, and suburban ter- 
minals.^^ Again, consultation with biologists or referral to 
the appendices and recommended readings will help in 
selecting plants most useful to wildlife. 

Much additional information on highway-wildlife rela- 
tionships and on planning and management of highways 
to benefit fish and wildlife is available in a 1975 state-of- 
the-art report published by the U.S. Department of Trans- 
portation.'^^ 

AIRPORTS 

Because wildlife, especially birds, at or near airports 
can be hazardous to human life and property, planning 
and management in this instance are directed toward 
making airports unattractive to wildlife. This means that 
environmental planners involved in developing the initial 
management strategies, as well as the resident planning 
staff responsible for their implementation, should, instead 
of providing water, food, and shelter to encourage wildlife, 
try to discourage wildlife by taking the opposite ap- 
proach. 

Between 1960 and 1972, bird strikes on aircraft in 
North America cost more than 100 human lives and prop- 
erty damage of more than $100 million. Three-quarters of 
civil aircraft colHsions with birds occur at or near airports, 
usually airports located near cities. Gulls are involved in 
about half of all bird/aircraft impacts. 

Although presently against the law in many stares and 
municipalities, open dumps near airports formerly contrib- 

92. American Horticultural Society, Transit Plant in f^: A SfanuaL un- 
dated. 156 pp. (Urban Mass Transportation Administration^ U.S. Depart- 
ment of Transportation. Washington. DC 20590.) 

93. Daniel L. Leedy. Highway Wildlife Relationships. Volume 1, A State- 
of'the Art Report, Offices of Research and Development. Federal Highway 
Administration, U.S. Department of Transportation, 1975, 193 pp. (Na- 
tional Technical Information Service, Springifield, V A 22161.) 




Bicolor lespedeza, used here In a woodland edge 
planting, could also be used along a highway. 



uted greatly to the bird/aircraft hazard. Dumps can still 
be a problem if the airport is located between a dump and 
a wg^ter area where gulls may concentrate.^^ 

One investigator has reported that large numbers of 
gulls have been attracted to metropolitan areas by dumps 
and fish wastes from fish-handling and fish-processing 
plants. He states that as long as gulls are attracted to 
metropolitan areas, they will congregate at the relatively 
undisturbed parts of airports, which often are close to 
dumps because both are placed on marginal land, espe- 
cially marshland. He found that the dumps attracting the 
largest number of gulls provided an open area, a large flat 
surface for loafing (such as a sanitary landfill}, a fresh 
water supply, a lack of trees at the edge of the dump, and 
a lack of dogs. Pig farms also attract gulls, but at pig 
farms trees were less important and water more impor- 
tant.**' 

But gulls are only part of the problem. Accidents may 
be caused by other birds and other types of wildlife. Thus, 
blackbirds and starlings, when they roost at or near air- 
ports or when their flight lines cross runways and ap- 
proach areas, may be ingested into turbine engines. For 
this reason, it is well to avoid having marshy areas nearby 
or dense vegetatioh such as pine plantations where large 
flocks of birds roost. Thinning a pine plantation also will 
reduce its attractiveness to birds. 

In locating new airports, consideration should be given 
to the soil type, drainage conditions, type of vegetation 
present, and land uses in the surrounding areas. Ideally, 
the airport should be on land with a low capability for 
agriculture and wildlife. Preferably it should be on sandy 
land with good drainage. The land should not harbor 

94. Victor E. V. Solman, Influence of Garbage Dumps Near Airports on 
the Hird Hazartt to Aircraft Problem: Paper presented at the National Con- 
ference on Urban Knpnt**'''inj; Terrain Problems, Montreal. Canada, May 
7. 197:i. 8 pp. 

95. VV. H. Drury. ' Results of a Studv of Herring (JuH !*opulations and 
Movements in Southeastern New Kn^jlund, ' pp. 207-219 iti Colloque—Le 
Problems tie.v Oiseuux sur lea Aerodromes (Paris: Institute National de la 
Recherche AKrononiique. 1963). 326 pp. 
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earthworms and other ground-loving invertebrates that 
attract birds, nor should it be fertile enough to produce 
crops that provide fruit and seeds. "^^^ 

At airports, as elsewhere, buildings attract birds. Over- 
hanging roofs provide protection for nest construction by 
barn and cliff swallows and other species with similar 
nesting requirements. Ornaments may provide crannies 
and openings that can be used for bird nesting. Founda- 
tion plantings may provide berries and seeds that attract 
birds. Design and landscaping can eliminate all those 
attractions. 

Flat gravel roofs, unless the drainage is carefully de- 
signed, may provide pools of rainwater that attract 
waders and gulls. Near some airports, flat, gravel-covered 
roofs of industrial buildings may hold a few inches of 
water and provide roosting areas for gulls. They may not 
be readily visible from the ground but may take off and 
fly into the path of aircraft approaching airport runways. 
In some cases, it has been necessary to ask building 
owners outside the airport boundary to improve the drain- 
age on their roofs in order to minimize gull roosting. '' 

Predatory birds searching for small mammals also may 
cause hazards at airports. Large snowy owls, for example, 
perch on runway marker lights at Canadian airports. One 
possible means of reducing such hazards is to equip poten- 
tial perches with sharp spikes on the lop. Perches also 
should be kept at a minimum.'^" 

96. Victor E. F. Solman. "Aircraft and Wildlife." pp. 1 .'H - M 1 in Wildlife 
in an UrbanUing Environment. 

97. Victor E. F. Solman. "Airport Design and ManaKement to Reduce 
Bird Problems." pp. 14:M -17 in I'mcwilin^s <.f the World Confvn'ticc on 
Bird Hazards to Aircraft (Canada: National Kesearch Council. l^i(>U). r)'12 
pp. 

98. Solman. "Airport UesiKnand Management." 
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Planners and developers may wish to 
following bird attractants at airfields, 
technical circular on wildlife control issu 
Canada. 

1. Bird occurrence on airfields can be j 
one or all of the following reasons: wat 
safety, and nesting sites or because o 
migration route across the airport. 

2. Existence of water impoundments 
temporary after-rain puddles to ponds, v 
age ditches, or local streams on the airp< 
wide range of bird species. 

3. Food can be derived from garbage ( 
the airfield; ponds that are inhabited b} 
poles, frogs, insect larvae, or pond we€ 
insects in general; seeds; bush and tree fr 
lemmings, rabbits, and other animals th 
tory birds. 

4. Shelter can be found in nooks in 1 
buildings and in trees and shrubs. 

5. Certain birds will come to roost or 
they will feel safe because the clear view 
ings eliminates the risk of a surprise attac 

6. There may be a tendency for migrat 
for a short time when migration routes cn 

7. Nesting sites will be found in or a\ 
dense growths of weeds, grass, legumes, I 

With respect to airport managen' 
Canada recommends the following: 

Water sources should be reduced or 
may be accomplished through drainage, 
covered tiled drains. Where open draina 
remain, they should be cleaned regularl; 
and vegetation should be chemically cent 
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water flow will not he inipoded. Borrow pits, old ciuarrit's, 
and swampy areas should be filled. LevelinK or shapinK ol 
borrow pits to ensure runoff should l>e included in the 
original construction contract. 

Food sources should be reduced or, where possible, elim- 
inated. Clarbajje presents one of the ^r^'iitest prol)lenis. 
Extreme care is required in its handling and disposiil. It 
should be placed in closed containers and buried. Munici- 
pal officials should be apprised of the problem so that 
dumps can be located where they present the least ha/.ard. 

Where airports are located near lakes or other lur^o 
bodies of water, the dump should be on the same siiie of 
the airport as the lake to reduce the bird traffic across the 
airport. 

Control of earthworms will require periodic sweeping of 
runways. This requirement will vary from site to site and 
season to season. 

Elimination of food sources in ponds or wet areas also is 
necessary. Seeds of grains, peas, and so forth can hv re- 
stricted by suitable land management practices. Bush and 
tree fruits can be eliminated by judicious thinning or re- 
moval of such material from the site. Retention of nut- 
bearing trees will retain the squirrel populati{)n. which is a 
deterrent to birds. Voles, mice, lemmings, and rabbits will 
be reduced by good habitat management and the removal 
of cover and food sources. 

Transport Canada also recommends keeping infield 
grass areas free of weeds and at a height of between five 
and eight inches to make access to worms, beetles, and in- 
sects difficult to l)irds and to make the areas less desirable 
for resting or roosting. Grains and truck market crops 
should be removed from areas within 1.200 feet of 

This lO acre lake served as a desilting basin during construction of the airport 
and was allowed to remain. However, water bodies near airports are discouraged 
since they may attract birds to cross airplane flight paths. 



runways and replaced wiili hiiy. altalta, llax, and so forth, 
which require little or no plowing or cultivating and at- 
tract lew birds. 'I'he growing ot ( orn, oats, and sunflowers 
anywhere ni'ar the airport sboidd \)v prohibited. " 

Methods of controlling f)ir{ls at airports also hiwv f)een 
summarized by the International Civil Aviation Organi- 
zation."" 

Information [)ertinent to planners and h'gislators ri*- 
garding where to locate airports and how to regulate land 
use in adjacent areas to mininii/,e wikllile hazards to air- 
craft has been developed by the Canailian Air Trans- 
portation Ailministration. " 

Finally, a report prepared jointly by the National Audu- 
l)on Society and the U.S. Fish and Wildlife Service pro- 
vides maps showing the principal wintering areas ot 14:i 
species of North American l)ir{ls that are considered to 
pose potential hazards to aircraft. Many of these con- 
centration areas are in coastal regions. 

W Wildhfr Cuntrol: iitrds. Fu-lil .Miiititi iiaiit i- IVchnicijI Cirt'iilar f '.MTC 
\() lO.n 1. h)7l. (> pp.. appctulici'K ( IriHi'^porL Citiuidst. 1*7.'/ SluU-r St.. 
Ollitwa.Onl K I A ()N^). t.'anudu i 

1(){J Htrd ('<,f\tn>l und Uftlucltnii. Airpurt .S» rvurs Manual. Doc <H.i7 
AN Hi)M. [Ml'i. .')L* pp (Inlcrnannnal Civil A\ ja( luii < )rj4aiii/a( mn. I* (> Hox 

100. .Miiiiln-al. Wui'- ll-tA L'K:^. ( iinatla i 

101. l.(H\d I '\f tn fht' Victnity <if Airfxirt^ l^ldnnuin (iuidvUnc^ }'ir tfn- / \r 
of l.tuid Out-^idi' thi- Airfutrt li<iund(ir\. n»7L*. Mi pp . appriKlHi"^. l.AviaUon 
IMariniiij; and Kcst'iirch Division. C uil At-rniiaUlu ^ Hraiu li. Canadian Air 
Tran.sporLation AdniinislraLnni. I Ui Allii rl St.. Ouawa. <)ii( KUTKIM. 
Caniit.'.'i ) 

102. Dunnv Hv.'itrak i l al.. I'ds.. Wmtrnn^f Arva^ nf fiml Sfirr\r^ fatten- 
natiy flacarduu^ to Ainruft. Sp»'(ial rcpnrl pn-p;»nd l»v (Im- .\alM»nat 
Audubon SocifLy ami ihr l.'.S. I'lsh ;mu1 VVildliti- Srrvuc, 1!>T J. |.'»(. pp. 
(Nulional Auduhun St»fi»l y . «).^0 i'hirtl Avr . \vv. York, NY 100J2 i 
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Chapter 8. Principles for Wildlife Planning 
and Management: A Synopsis 



Man>' approaches to wildhfe enhanctMnont havt* beiMi 
suggested in this manual. The.^e have boon idenLiliod and 
defined primarily for the use of urban and roKional phm- 
ners. designers, landscape archiLects. and munit-ipal offi- 
cials in planning the development of new urban or subur- 
ban communities or renovating oxistinK dovolopnionls. 
At the same time, many of the suggested guidolinos 
would be useful to householders involved in construction 
projects, gardening, yard maintonanco. and planting 
activities on their own property. 

Our emphasis has been on principles and approaches, 
rather than specific how-to methodologies, because of Lho 
greatly varjing habitats and management measures 
needed to attain specific goals and objectives. My apply- 
ing these principles and approaches, however, those in- 
volved in the land development process contribute im- 
portantly to improved environmental conditions for both 
wildlife and humans. 

We shall summarize here principles applicable to l)()th 
existing and planned developments and. when applical)le. 
refer the reader to sections of the manual in which further 
details are provided. Some suggestions aLso are listed in 
the form of don'ts. 

BASIC PRINCIPLES APPLICABLE TO BOTH UR 
BAN AND URBANIZING AREAS 

1. Planning for wildliie should be an integral part of 
the urban planning and development process, from the 
data gathering and formulation stages through the deci- 
sion-making» developmer>t. and maintenance stages. The 
planner should think wildlife . (Pages 5. 12-14, 15-16) 

2. Wildlife biologists and ecologists should be con- 
sulted at all stages of planning and development and dur- 
ing operation, management, and maintenance phases. 
Planners should seek their assistance in making wildlife 
inventories and in developing other relevant information 
on wildlife and should maintain close communication with 
them throughout the entire process to assure considera- 
tion of wildlife needs. (Page 14) 

3. The planner should keep the public informed and en- 
courage a holistic, ecosystem approach to environmental 
planning. (Page 14) 



4. The retention of a suitable habitat is the primary 
consideration for managing or enhancing fish and wildlife. 
{Page 13) 

5. Wildlife is as dependent upon soil fertility as are cul- 
tivated crops. Treat topsoil with the care it deserves as a 
valuable resource. When it has to be removed from an 
area, save it for later use. (Pages 13. 20-21, 34) 

6. Kfforts should be made to minimize soil erosion on 
construction sites. Get the disturbed sites revegetated 
quickly and establish native plant species as soon as pos- 
sible to ensure permanency and low upkeep. (Pages 37, 39. 
41-42) 

7. In selecting plants for erosion control, use the lists 
in Appendix B and consult with biologists for information 
on plants of particular value to wildlife. (Page 421 

8. On construction sites, save all possible trees, shrubs, 
and ground cover. For wildlife, trees need not be perfect 
specimens. Dead trees may be niore valuable than Hving 
trees for some species. (Pages 14. 34. 45) 

9. Multilayered vegetation with a diversity of species 
is more stable and attracts more wildlife species than 
monocultures or tall tree and grass combinations. (Pages 
9. 14. 17-19.34.35.45) 

10. Select a mixture of .species native to the area or 
chosen with the help of wildlife biologists, horticulturists, 
and landscape architects when selecting trees and shrubs 
or other plants for landscaping or replacement purposes. 
They should be well suited to the local environment and 
valuable not only for aesthetics but for wildlife. (Pages 19. 
33-35) 

11. Take advantage of the opportunities afforded in 
water management and flood control programs. Incor- 
porate such amenities as parkways and river walks and in- 
clude wildlife wherever possible. (Pages 40-41) 

12. The planner can encourage diversity by developing 
lakes or ponds wherever possible. (Pages 18. 24. 38-39) 

13. Use natural drainage systems as much as possible. 
Natural channels can accommodate more storm runoff 
than can artificial channels. (Page 40) 

14. The unnecessary channelization or alteration of 
stream courses and the drainage of wetland areas should 
be avoided. (Pages 7. 9. 37-38) 
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15. Pollution is u mujor problem. The following ap- 
proaches will help to minimize its effects: 

• Evaluate the effects of existing discharge stan- 
dards on streams and lakes and encourage standards 
and housing density regulations that are adeqirate 
to prevent pollution and the overenrichmcnt of 
bodies of water. (Pages 7, 8, 30-31, 37-38. 41-42) 

• Encourage adoption of ordinances, housing re- 
strictions, and zoning or other regulations to mini- 
mize pollution and overenrichment of recreational 
lakes that often result from septic tanks of lakeside 
housing developments. (Pages 30, 32, 41-42) 

16. In managing metropolitan watersheds for water 
supply, try to avoid creating habitats, such as dense pine 
plantations, that are likely to be used as roosts by large 
numbers of blackbirds and starlings. Concentrations of 
such birds can result in water pollution and cau.se other 
problems. (Page 47) 

17. Require progressive rehabilitation of sand and gra- 
vel mining sites as the operation proceeds. Use some of 
these areas for fish and wildlife and recreation purposes. 
(Page 39) 

18. Airports should be planned and managed in such a 
way as to discourage wildlife and reduce the likelihood of 
aircraft accidents and the danger to human life and prop- 
erty. (Pages 47-49) 

19. Ordinances should be enacted and enforced pro- 
hibiting free-roaming dogs. They are destructive of plants 
and wildlife. Similar ordinances to maintain better control 
of cats may be considered also. (Pages 13, 25- 2()) 

20. The design and construction of buildings have 
great effect on bird populations: 

• The house sparrow, starling, and common pigeon 
use for shelter, roosting, nesting, or resting the 
nooks, crannies, holes, and protected ledges that re- 
sult from architectural design or poor construction. 
With proper design and good construction, these 
birds need not become a nuisance. Remember that 
the house sparrow can enter a hole about an inch in 
diameter and a starling can peck and tear away flim- 
sy screening over ventilation holes. (Page 9, 26-27. 
35) 

• Be cautious in the use of reflective glass for build- 
ings in naturally wooded or landscaped areas since 
the reflection of the trees in the glass may be a 
hazard to birds. (Page 27) 

21. Significant numbers and diversity of wildlife 
species can be retained in urban and suburban areas if 
proper conditions are provided. (Pages 1 -3) 

22. The key to planning for wildlife is to meet their 
basic needs. (Pages 11-12) 

23. Areas adjacent to the site must be considered as 
well as the site itself in order to maximize wildlife ameni- 
ties. (Pages 19-20,30,35) 

PRINCIPLES PARTICULARLY APPLICABLE TO 
URBANIZING AREAS 

The steps outlined in Chapter 5 provide a valuable 
guide for planning in^rbanizing areas. In addition to the 
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genLi'al considerations, the following may be particularly 
applicable for developing areas: 

1. Include wildlife considerations in the dc'velopment 
of comprehensive plans. Sitch plans should include 
specific objectives, statements of policy, criteria, and pro- 
grams for a coordinated ecosystems approach in planning 
and development ol the community, (Page.s 15-16) 

2. Promote and encourage? acquisition or control over 
areas subject to develop n: .t that might l)etter be pre- 
served for agriculture, wildlrfe, or other purposes through 
purchase, gift, easement, zoning ordinances, subdivision 
regulations, purchase and lease-back, public development, 
assessment lien, or other procedures. (Pages 30-32) 

3. Before developing new towns or planning for expan- 
sion into the countryside, determine, with the help of local 
scientists and naturalists or suitable agencies and or- 
ganizations (see Appendix A), whether development will 
endanger any threatened or endangered species or unique 
or fragile biologic communities. Areas containing such 
species or communities should be identified and every ef- 
fort made to preserve them. (Pages 20, 27, 30) 

4. In developing new urban communities or in rehabili- 
tating old ones, retain in as natural a condition as possible 
the land form, topsoil, surface drainage and groundwater 
systems, and original vegetation. (Pages 17, 29-30, 34, 37) 

5. In planning new communities or in rehabilitating old 
ones, consider the practicality of cluster-type housing and 
the use of extra space for communal open space. (Pages 
14, 15-16) 

6. In planning for open space, provide for protection of 
streams and tributaries, wet areas, steep slopes, coastal 
marshes, sand dunes, shorelines, estuarine areas, and val- 
uable biological communities. (Pages 17-18, 23-24, 

37- 40) 

7. In coastal areas, avoid the filling in of brackish or 
saltwater marshes so valuable to fish and wildlife. Avoid 
developments that will interfere with the tidal flow of 
water. Also avoid the destruction of fragile dunes or other 
coastal and estuarine biotic communities. (Pages 39-40) 

8. Avoid, where possible, constructing buildings that 
will be subject to flooding. Consider the use of floodplains 
for recreational wildlife purposes or for agriculture, which, 
in turn, will enhance wildlife adapted to agricultural areas. 
(Pages 39-40) 

9. With respect to erosion and sedimentation, con- 
sider the use of detention or other on-site methods of con- 
trolling stormwater runoff. Planning for flood control 
should involve regional considerations of land use. (Pages 

38- 40) 

10. Continuous, vegetated corridors connecting park- 
lands, woods, and other vegetated areas with ponds and 
marshes have particular value for wild mammals and 
other wildlife. (Pages 22-25, 37-38) 

11. In the planning and maintenance of open space 
areas, consider keeping less of the area mowed, mowing 
less frequently than usual, and permitting some of the 
connecting corridors to undergo natural succession. These 
connecting corridors of woody cover are of great value to 
wildlife. (Pages 35,42-43) 

12. Design roads and select their routes so as to have 
the least impact on fish and wildlife. This means routing 
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roads .so there will be i\ rniiiirmini lA dirt'ct runof f into ro- 
coivinK wutors. avoidinK unneccssurv disturhniice of wet- 
land ureas and drainu^t^' patterns, and letivin^ adocjuate 
buffer strips of vegetation l)(»twe(»n a road and a stream. 
(PuKfs 37. 4 1.46-47) 

13. In road construction, take advantage of oppor- 
tunities afforded to niaxinii/(» the fish and wildlife and rec- 
reation values of borrow pits and wet land areas created in 
the construction process. (I^a^^' 38) 

14, In planning and developing parks, design nature 
trails so they have minimal impact upon the environ- 
ment. The construction of elevated trails over wet areas 
and the posting of educational signs that explain why the 
collecting of plants or animals is prohibited may be help- 
ful in the wildlife conservation effort. (Pages 26. 35) 

PRINCIPLES PARTICULARLY APPLICABLL TO 
DEVP:L0PKD AREAS 

Many of the planning and management principles sug- 
gested above apply to developed areas also. Among the 
guidelines particularly recommended for planners and de- 
velopers concerned with existing ur[)an areas are the fol- 
lowing: 

1. In downtown areas, make maximum use of little- 
used streets, parking areas, alleyways, rooftops, back- 
yards, sidewalks, shopping streets and markets, parks, 
and school grounds as open space for recreation and other 
purposes, including wildlife. When possible, c{)nvert va- 
cant lots into vest-pocket parks and link them with larger 
parks and other open space areas. (I*age 33) 

2. Select tree species for their value to wildlife. They 
should be tolerant of city conditions such as the salt from 
street deicing and snow-clearance activities, air pollution, 
and unfavorable soil, water, and aeration conditions. Try 
to avoid use of single species from a single source because 
of the dangers of epidemic diseases, such as the Dutch elm 
disease. Have younger trees ready for replacement. Con- 
sider the possibility of planting trees back of the side- 
walk where growing conditions are better and pollution is 
less severe. (Pages 33-34) 

3. In planning for the development and maintenance of 
city parks, try to retain some natural brushy or shrubby 
cover in areas away from pathvS, while recognizing mug- 
ging and assault problems. A tall-trees and mowed-grass 
habitat provides less diversity of cover and is used by 
fewer species of wildlife than is a more diversified habitat. 
Leaving some dead trees standing and some fallen tree 
trunks or limbs on the ground to decompose also provides 
habitat for many kinds of wildlife. (Pages 34. 35) 

4. In developing landscaping plans for university 
campuses and other institutional grounds, strive for a di- 
versity of plant species and forms that provide ground 
cover and foliage at intermediate and tall-tree levels. 
(Page 44) 

5. In cemetery maintenance, consider vegetation that 
requires less mowing and have a plan for replacing trees 
and shrubs as they die. As in landscaping in general, the 
selection of species and their arrangement can be impor- 
tant to wildlife. (Page 44) 

6. In lieu of pesticides that may have harmful side 
effects on valuable fish and wildlife species, consider the 



use of l)iologieal (Mintiol nieasures to eoinl)at insect pests 
in urban vegetation maintenance [)r()grams. ( Pages 8, 3-1) 

SOMK TniN(;ST() AVOID 

it may bi» just as iuipertanl to know what actions or 
approaclies not to take as it is to know how to do some- 
thing. l''or example, knowledge ot where not to build a 
road can be i»xtremel\' imporlniit. The planner or 
developer will have a great anioant of iidorrnation if he 
follows the guides contained in this manual, including the 
wildlife and haljitat inventories. However, since most of 
the don'ts that could be listed would be the opposite of the 
do's, only a lew don ts nn* listed: 

1. Don't treat wildlife and environmental considera^ 
tions as add-ons or options to be considered a fter plans for 
urban development are completed. 

li. Don't (?xpect the cooperation and support of the 
c(jmmunity automatically. Instead, set up a program of 
communication with citi/ens that continues iliroughout 
the entire process. 

;J. Don't make plans for now development without 
getting help from natural scientists and others who can 
identify unique biological conmiunities. areas harboring 
rare and endangered species, and other areas of particular 
importance to wildlife and the integrity of the local eco- 
systi»m. 

«1. Don't perturl) or disrupt the natural aspects of the 
area — land form, drainage patterns, topsoil. vegetation, 
and so forth — any more than necessary. 

f). Don't use land or water for urban development— 
especially for the construction of [)'iildings. roads, and 
other facilities— if it may have a higher, and often more 
long-term values for othc-r uses. 

(i. Don't expect plantings for landscaping. e*"osion con- 
trol, or other purposes to thrive unless the plant species 
are tolerant of or adapt.ed to the environmental conditions 
on the site. 

7. Don't f{)rget that vegetation management is an im- 
portant key to wildlife and environmental management 
and that plants selected for aesthetic and landscaping or 
erosion-control purposes can serve wildlife as well, if 
selected with the advice of wildlife biologists an^ ecolo- 
gists. 

8. Don't underrate the al)ility of biological systems to 
assimilate and dispose of man's wastes; but, also, don't 
forget that these systems can be overloaded or di. rupted 
l)y too much nutrient or toxic material. 

9. Don't forget that environmental management of air- 
ports and municipal watersheds, proper design and con- 
struction of buildings, and vegetation control can go a 
long way toward preventing certain unwanted birds and 
other wildlife on such sites. 

10. Don't forget that the stability of an ecosystem is 
related to its diversity and requires a delicate interaction 
of natural processes. Therefore, affecting one component 
may produce an undesirable chain effect. 

11. Don't forget that most people prefer to live in a 
residential community that affords wildlife amenities and 
that these added amenities increase real estate values. 

12. Don t underestimate your influence on the future of 
wildlife in this country. Planners and developers have had 
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and c( ntinue to have more effect on wildlife in urban/ 
suburban areas than wildlife managers and biolo/^istK. 

13. Don't forget that proper consideration for wildlife 
does not require a departure from the normal planning 
process. 

ADDITIONAL INFORMATION AND GUIDANC K 

If these principles and approaches are observed, fish 
and wildlife and environmental quality in urban areas can 
be enhanced greatly. The references listed in tht» recom- 
mend* d readings also will be helpful. Planners who want 
more information can consult with personnel in the 
agen es and organizations listed in Appendix A as well 
as with local biologists and ecologists for details on spe- 
cific wildlife requU'ements and management possibilities. 



Although wildlife management measures that could be 
applieti by individuals in their own backyards were 
largely beyond the scope of this manual, many of the prin- 
ciple's and approaches discussed here are applicable. The 
sup[)()rt of private citi/.ens in matters affecting the urban 
environment is essential. Not only do new developments 
affect each citizen, but the way individuals manage their 
property may have significant impact on communal open 
space and other elements of the urban scene. 

Ideally, all such programs should be coordinated— with 
citizens, government officials, planners, developers, de- 
signers, landscape architects, engineers, wildlife biol- 
ogists, and ecologists working together. It is hoped that 
this manual will help provide some of the needed frame- 
work for such an approach. 
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Appendix A. Sources of L formation and Assistance 



NAMES AND ADDRESSES OF KEY PEOPLE AND 
ORGANIZATIONS IN THE CONSERVATION FIELD 

There is a constant turnover in professional societies, 
conservation organizations, commissions, state and fed- 
erai agcMieies. and other groups concerned with the plan- 
ning and management of the nation's natural resources. 
Agencies are reorganized frequently, and new ones are 
forrnod. New programs affording possible financial assis- 
tance are developed, and other, older programs are revised. 
Thus, it becomes difficult for planners, developers, and 
others to know how to contact individuals, agencies, or 
organizations when advice or assistance is needed. 

The Conservadun Directory, published by the National 
Wildlife Federation, fills this need surprisingly well in 
that it is an annual compilation of the organizations and 
officials, both public and private, concerned with a broad 
array of conservation programs. For example, the reader 
will find for each state the names and addresses of the Co- 
operative E.x tension Service agents, the U.S. Soil Con- 
servation Service state conservationists and field bi- 
ologists, the state geologists and geological surveys, 
and tho directors of the state conservation or fish and 
wildlife departments. Also listed are the U.S. federal 
departments, agencies, and offices, including not 
only the Washington, D.C., headquarters addresses 
and k'^y officials, but, in many cases, those of the 
reg '::.ai or state offices that can be most helpful in 
advising on local matters. The directory also includes 
most of the private conservation organizations and pro- 
fessional societies along with a brief description of their 
goaJ.s and objectives and the publications issued by each. 

Rather than duplicate this information here, we would 
suggest that the reader obtain or refer to a copy of the 
Conservation Directory, This publication can be obtained 
from its producer and publisher, the National Wildlife 
Federation, 1412 Sixteenth St.. N.W., Washington, DC 
20036, for S3 per copy. 

Planners and developers may wish to obUin, in addi- 
tion, the latest U.S. Government Manual from the U.S. 
Government Printing Office, Washington, DC 20402. 
This manual provides information on the functions and 
services rendered by the various federal departments, 
agencies, and offices and gives complete addresses, in- 
cluding zip codes. 

In the following sections, some suggestions are given 
on agencies or organizations that might be able to provide 
information of interest to planners and developers. This 
information is presented in abbreviated form and is not to 
be considered an exhaustive listing of sources of as- 
sistance. 

FISH AND WILDLIFE: LIFE HISTORY AND MAN- 
AGEMENT INFORMATION 

Depending on their specific interests, planners c.nd de- 
velopers can obtain good information on any of hundreds 
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of species of fish and wildlife either through research or by 
contacting an appropriate professional society — for 
example, the Wildlife Society, the American Fisheries 
Society, the American Society of Mamnialogists. the 
American Ornithologists' Union or other ornithological 
societies, the Ecological Society of America, or numerous 
other societies— or by contacting the U.S. Fish and Wild- 
life Service, Washington, DC 20240. 

The U.S. Fish and Wildlife Service publishes Wildlife 
Review, which is an abstracting service for wil 'life man- 
agement and listJ^ hundreds of publications dealing with 
birds and mammals, their habitat and management. 
Similarly, the Service publishes Sport Fisheries Ab- 
stracts, which includes abstracts of the current literature 
in sport fishery research and management. These ab- 
stracting journals will be found in most large libraries. 
Further information about them can be obtained from the 
U.S. Fish and Wildlife Service, Editorial Office, Colorado 
State University, Aylesworth Hall, Fort Collins, CO 
80629. 

Another valuable source of information on fish and 
wildlife and related resources is available in the annual 
Transactions of the North American Wildlife and Natural 
Resources Conference. Several of these conferences in re- 
cent years have included sessions dealing with urban 
wildlife planning and management. These transactions 
will be found in a great many libraries at universities and 
elsewhere. Also, they can be purchased from the con- 
ference sponsor, the Wildlife Management Institute. 1000 
Vermont Ave., N.W., Washington, DC 20005. Both the 
institute and the National Wildlife Federation issue bulle- 
tins or reports that will help planners keep abreast of 
legislation and other developments affecting fish and 
wildlife resou rces. 

As the agency charged with implementation of the 
Endangered Species Act of 1973, the U.S. Fish and Wild- 
life Service can provide information on research and pro- 
tection programs related to such plant and animal species. 
As suggested previously, however, planners, developers, 
and builders also should contact local naturalists for help 
in identifying any species that might possibly be en- 
dangered through their developments. 

The U.S. Fish and Wildlife Service. Washington, DC 
20240; the U.S. Soil Conservation Service, Washington, 
DC 20250; and the state conservation departments can 
provide valuable information on the construction and 
management of fish ponds. If planners and developers are 
involved in road construction and the installation of cul- 
verts that might block the passage of anadromous fish, 
they can get good advice from the U.S. Forest Service, 
Washington, DC 20250, regarding the size and design of 
culverts that wiU permit fish passage under different con- 
ditions of stream volume and velocity. Information on 
fishery stocks is available from the U.S. Fish and Wildlife 
Service, U.S. Soil Conservation Service, and the state fish 
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and wildlife tiopartnicnts. Not, to ho overlooked are the 
cornniorciul liatc^''.*ries. 

FISH AND WILDLIFE: CONTROL 

With respect to wildlife control, the reKionnl offices of 
the U.S. Fish and Wildlife Service may be able to ^ive 
assistance. State agricultural extension service offices 
also have bulletins and leaflets, many of them prepared in 
cooperation with the U.S, Fish and Wildlife Service, con- 
cerning common problems of animal control, Additional 
information may [)e available from university wildlife 
management departments. 

Similarly, the U.S. Fish and Wildlife Service has done 
extensive research on the control of rou^h fish and 
noxious aquatic weeds, and the research results have been 
published. Information on fish control can be obtained 
from the Director, Fish Control Laboratories, U.S. Fish 
and Wildlife Service, P.O. Box 862. LaCrosse. WI 54601 . 

VEGETATION MANAGEMENT 

The U.S. Department of ARriculture, through its 
Forest Service. Soil Conservation Service, and Agricul- 
tural Research Service —all of which can be contacted 
through offices in Washington. DC 20250 — has a wealth 
of information on vegetation management, including 
vegetation of urban areas and as related to wildlife. 
Planners and developers can get helpful information from 
the Soil Conservation Service on vegetation as a means of 
controlling soil erosion and also on the experience of soil 
conservation programs involving plantings for both 
erosion control and wildlife. 

At the local level the county agricultural agents xan 
provide much useful information on plants, plant require- 
ments, and plant diseases. The National Arboretum; 
private and municipal arboretums; the American Horti- 
cultural Society, Mt. Vernon. VA 22121: and state fores- 
try and natural resources departments also are valuable 
sources of information on plant materials. The U.S. F'ish 
and Wildlife Service has much intormntion on the man- 
agement of marsh vegetation fo; wii(ilifi'. 

SOILS AND GEOLOGY 

Soil testing can be done throu 'li l^il U.S. Agricultural 
Extention Service office of each state niui by the state uni- 
versity laboratories. Much assistance on interpreting soil 
maps can be provided by the U.S, Soil Conservation Ser- 
vice. 

The U.S. Geological Survey, National Center, Reston, 
VA 22092, can assist in identifying sand and gravel de- 
posits and in providing much other information of interest 
to planners and developers, including many different 
kinds of maps useful in planning. 

Both the Bureau of Mines and the Bureau of Outdoor 
Recreation of the U.S. Department of the Interior, Wash- 
ington, DC 20240, can provide information on the recla- 
mation of strip-mined areas for recreation and other pur- 
poses. The National Sand and Gravel Association, 900 
Spring St., Silvei: Spring, MD 20910, also has information 
on progressive rehabilitation of areas from which sand 
and gravel have been extracted. Some of these areas are 
valuable for fish and wildlife. 
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WATKK AND FLOOD CONTROL INFORMATION 

A great many federal agencies iire coitcerncul with 
water resources, including several within the U.S. Depart- 
ment of Agriculture and the Depart nu*nt of the Interior, 
the U.S. F 11 viron mental IVotection Agency, TV A. the 
Army Corps of Fngineers. and the U.S. Water Resources 
C'ouncil. Details on the federally subsidized National 
Flood Insurance I^rogram are available from the I'ederal 
Insurance Administration, U.S. Department of Housing 
and Urban Development, Washington. DC 20'n(). 

The U.S. Environmental Protection Agency. 101 M St., 
S.W., Washington DC 20'160, sets and enfvjrces environ- 
mental standards; conducts research on the causes, 
effects, and control of environmental probh*nis: and 
assists states and local governments in these matters. 
The report Water Quality Vritcria l\)72, prepared for FPA 
by a committee of the National Acauemy of Sciences/ 
National Academy of Engineering, is available from the 
U.S. Ciovernment Printing Office. Washington, DC 20402. 
at SI 2.80 (Stock No. 5501-00520). It contains much 
valuable information on water pollutants and their effects 
on aquatic organisms and on the tolerance of many or- 
ganisms to pollutants. 

The state government manuals of the various states are 
valuable sources of information on the state water re- 
source agencies. Another source of information on state 
agencies and their areas of responsibility is the Hook of 
the States, published by the Council of State Ciovern- 
ments. Iron Works Pike, Lexington, KY 40505. 

FEDERAL FINANCIAL ASSISTANCE PROGRAMS 

Among the many federal financial assistance programs 
in which planners and developers might be interested are 
the small watershed projects (P.L. 83-566) administered by 
thf Soil Conservation Service; Coastal Zone Manage- 
mt »' ; * Sea Grant Programs of the U.S. Department of 
Coi, r ce: the Open Space Parks, Natural Resources, 
Historic and Scenic Program (P.L. 87-70), administered 
by the U.S. Department of Housing and Urban Develop- 
ment: the Urban Planning Assistance (701) Program (P.L. 
83-560), also administered by the U.S. Department of 
Housing and Urban Development: and the Land and 
Water Conservation Fund, administered by the Bureau of 
Outdoor Recreation, U.S. Department of the I nterior. 

Thus, under P.L. 83-566, 50 per cent grants (and loans) 
are provided to state and local agencies for construction, 
purchase of easements, and minimum basic facilities 
needed for access to and enjoyment of public recreation 
areas. The Coastal Zone Management and Sea Grant Pro- 
grams administered by the National Oceanic and Atmos- 
pheric Administration, Washington, DC 20230, provide 
funding for programs related to land use, preservation, 
and recreation in urban areas of state coastal zones. 

The U.S. Department of Housing and Urban Develop- 
ment, 451 Seventh St., S.W., Washington, DC 20410, 
through P.L. 87-70 provides 50 pe^ cent matching grants 
for acquiring, developing, and preserving open space for 
recreation, public parks, conservation of natural re- 
sources, and so forth. Through Title IV, Section 401, of 
that act HUD provides 50 per cent grants to assist in im- 
provement of open space in urban areas. Through the 701 



F'rogruni, HUD provides j^raiils for two tliirds oi tlu' total 
cost of comprohonsivo urban dovolopinont planning' pro- 
grams in small communities and motropolitan areas, in- 
cluding preparation of conipr^hcnsivi' plans ami develop- 
ment of capital improvement programs. 

Within the U.S. Department of the Interior, thi' Hureau 
of Outdoor Recreation, through the I.and and Water Con- 
servation Fund, grants funds to states and. through 
them, to political subdivisions and other units of state 
government for planning, acquisition, and development of 
public outdoor recreation areas and facilities. 

The Bureau of Reclamation. U.S. Department of the in- 
terior, in administering the Federal Water Project Rec- 
reation Act, P.L. 89-72, provides guidelines for analysis 
and development of the recreation and fish and wildlife 
enhancement potentials of water resourci's projerts. This 
law provides for federal participation, on a cost -sharing 
basis, in the development of recreation and fish and wild- 
life enhancement facilities up to a maximum ol SIOO.OOC 
for each reservoir. 



STATK AND IMII\ ATK FINANC lAI. ASSISTANCK 
PROGRAMS 

iMjHiners and (level()|)eis should be alert to st^ite pro- 
^'ranis tliat provide funds for urban and reKional plan- 
ning' and development proj(M.-ts that could be used to 
enhance fish and wildlife in urUm/suburban areas. 
Some of the approaches tjiken by states, including the 
issuance of bonds for acquisition luul development, 
have been discussed in chapter 5 of this manual. 

Other possible sources for the funding of sound pro- 
grams to enhance fish and wildlife and the cjuality of the 
environment in urban/suburban areas include: founda- 
tions such as Rockefeller and Ford; and preservation 
groups such as the Nature Conservancy. Suite 800. 1800 
N. Kent St., Arlington. VA 22209. and the Izaak Walton 
League of America Kndowment. Inc.. I'.O. Box 535. La 
Ci range. IL ()()525; environmental action groups, which 
vary from state to state and include some national or- 
gani/.ations. such as the National Audubon Society, 950 
Third Ave.. New York, NY 10022; and private industry. 
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Appendix B. Regional Listings of Selected Plants 
Ranked According to Their Value for Wildlife 



The information used in developing this appendix was 
taken from the book American Wildlife and Plants by 
Martin, Zim, and Nelson. Martin and Nelson are recognized 
nationally as experts on the food habits of wild birds and 
mammals, and Zim was serving as educational consultant 
to the U.S. Fish and Wildlife Service at the time the book 
was prepared. (See listing on page 62.1 

Analysis of the contents of the crops and/or stomachs 
of more than 300 species of birds and mammals collected 
from various regions of the United States made it possible 
to determine approximately the extent to which about 250 
different genera of plants have been used by wildlife. Al- 
though the authors ranked usage as food of the plant 
groups by each of seven wildlife categories— water birds, 
marsh and shore birds, upland game birds, songbirds, fur 
and game mammals, small mammals, and browsers— wo 
have used combined ratings in developing this simplified 



chart. However, it should be recognized that the value of 
different plant species may change under certain circum- 
stances. 

For example, during periods when certain plants are 
covered with deep snow or ice. animals may consume 
other plants, not because they are preferred, but because 
they are available. Also, it is recognized that some plants 
may be very important to certain wild animals because of 
their value as cover rather than as food. Many genera of 
plants provide both food and cover. 

Many studies of the food habitats of certain wildlife 
species have been made in local areas since this book was 
published, but no other study5if)rovides comparably broad 
coverage. The food-use information presented can aid in 
planning wildlife habitat developments in residential and 
other types of areas. More detailed information is available 
in the book and in other publications cited in this manual. 



TABLFl. NOHTHFASTHEGION 



Woody Plants 


Upland Weeds and Herbs 


Marsh and Aquatic Plants 


Cultivated Plants 


Oak 


liiigwet^d 


Smart weed 


Corn 


Blackberry 


Bristle grass 


Pond weed 


Wheat 


Wild cherry 


Sedge 


Wild rice 


Oats 


Pine 


Crah grass 


Bulrush 


Apple 


Dogw(Kxl 


Panic grass 


Wild celery 


Cultivated cherry 


Grape 


PigwetKi 


Naiad 


Timothy 


Maple 


Clover 


Cord grass 


Barley 


Beech 


Sheep sorrel 


Widgeon grass 




Blueberry 


Cioosefool 


Cut'grass 




Birch 


Dropseed grass 


Spike rush 




Sumac 


Bluegrass 


Eel grass 




Aspen 


Pokeweed 


Bur reed 




Spruce 


Dandelion 


Wild millet 




Hickory 


Plantain 


Duckweed 




Fir 




/Vlgae 




Alder 




Arrowhead 




Poison ivy 




Muskgrass 




Black gum 




Arrow arum 




Mulberry 








Elm 








Cedar 








Serviceberry 








Hazelnut 








Willow 








Hemlock 








Greenbrier 








Ash 








Elderberry 








Virginia creeper 








Tulip tree 


• 






Mountain ash 








HoUy 








Hawthorn 








Black walnut 
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TABLE 2. SOUTHEAST REGION 



Woody Plants 


Upland Weeds and Herbs 




Oak 


Panic grass 


Pine 


Bristle grass 


Blackberry 


Ragweed 


Wild cherry 


Paspalum 


Greenbrier 


Crabgrass 


Grape 


Dovewood 


Blueberry 


Sedge 


Hickory 


Pokeweed 


Black gum 


Lespedeza 


HoUy 




Poison ivy 




Beech 




Maple 




Virginia creeper 




Persimmon 




Wax myrtle 




Dogwood 




Mulberry 




Tulip tree 




Ash 




Palmetto 




Sweet gum 




Elderberry 




("odar 




•jckberry 




ampironwood 





Marsh and Aquatic Plants 



Bulrush 

Pondweed 

Widgeon grass 

Cord grass 

Smartweed 

Spike rush 

Duckweed 

Naiad 

Water lily 

Muskgrass 

Chufa 

Arrowhead 

Algae 

Cattail 

Wild millet 

Coontail 

Wild rice 

Salt grass 

Wild celery 



Cultivated Plants 



Corn 

Rice 

Wheat 

Oats 

Apple 



TABLE 3, PRAIRIE REGION 



Wcody Plants 



Oak 

Hack berry 

Prickly pear 

Wild rose 

Wild cherry 

Cedar 

Grape 

Sagebrush 

Snowberry 

Sumac 

Poison ivy 

Persimmon 

Mulberry 

Dogwood 

Serviceberry 

Saltbush 

HoUy 

Blackberry 
Pine 

Mesquite 
Alder 
Barberry 
Bearberry 
Virginia creeper 
Rabbit brush 



Upland Weeds and Herbs 



Bristle grass 

Ragweed 

Sunflower 

Panic grass 

Knotweed 

Pigweed 

Dove weed 

Goosefoot 

Russian thistle 

Crabgrass 

Dropseed grass 

Clover 

Needle grass 

Sedge 

Fescue grass 
Grama grass 



Marsh and Aquatic Plants 



Pondweed 
Bulrush 
Widgeon grass 
Muskgrass 
Smartweed 
Wild millet 
Spike rush 
Algae 
Bur reed 
Horsetail 
Horned pondweed 
Water milfoil 
Bur rt>ed 
Cvitail 



Cultivated Plants 



Corn 

Wheat 

Oats 

Sorghum 

Apple 

Alfalfa 

Barley 
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TABLE 4. MOUNTAIN-DESERT REGION 



Woody Plants 


Upland Weeds and Herbs 


Marsh and Aquatic Plants 


Cultivated Plants 


Pine 


Bristle grass 


Pond weed 


Wheat 


Sagebrush 


Pigweed 


Bulrush 


Oats 


Mesquite 


Sunflower 


Widgeon grass 


Corn 


Prickly pear 


Ragweed 


Muskgrass 


Sorghum 


Oak 


Sedge 


Smar tweed 


Barlov 


Cedar, 


Knotweed 


Salt grass 


Alfalfa 


Manzanita 


Grama grass 


Spike rush 


Cultivated cherry 


Douglas fir 


Russian thistle 


Wild millet 


Apple 


Wild cherry 


Dandelion 


Horned pond weed 


Serviceberry 


Filaree 


Algae 




Gooseberry 


Goose foot 


Water milfoil 




Aspen 


Wheat grass 


Bur reed 




Hackberrv 


F'esfue grass 






Saltbush ' 


Snakeweed 






Fir 


Bromegrass 






Willow 


Deer vetch 






Birch 


Loco weed 






Blackberry 


Eriogonum 






Rabbit brush 


Purslane 






Maple 


Biut'grass 






Spruce 


Needle grass 






Bitterbush 


Doveweed 






Alder 


Tarwet'd 






Creosote 


Clover 






Elaeagnus 


F^lanLain 






Blueberry 


Spiderling 






Buffalo berry 


Kiddlencck 






Grape 


Crownhoard 






Barberry 


Fliiaria 







TABLE 5. PACIFIC UKCilON 



Woody Plants 


Upland Weeds and Herbs 


Marsh and Aquatic Plants 


Cultivated Plants 


Pine 


Wild Oats 


Pond weed 


Wheat 


Oak 


Filaroo 


Bulrush 


Barley 


Elderberry 


F^igweed 


Widgeon grass 


Corn 


Poison oak 


lirisLlt' grass 


Muskgrass 


Cultivated cherry 


Blackberry 


Turkey niullein 


Smartweed 


Grape 


Manzanita 


Knotweed 


Wild millet 


Sorghum 


Buckthorn 


Tarweed 


Spike rush 


California pepper tree 


Wild cherry 


Kedniaids 


K(»lgrass 


Fig 


Prickly pear 


Bromegrass 


Algae 


Hice 


Ceanothus 


Star thistle 


Horned pond weed 


Apple 


Cedar 


Sedge 


Salt grass 


Alfalfa 


Douglas fir 


Deer vetch 


Water milfoil 




Fir 


Chickweed 


Bur reed 




Dogwood 


Miners lettuce 


Horsetail 




Mesquite 


Ragweed 






Serviceberry 


Nightshade 






Spruce 


Fescue grass 






Willow 


Clover 






Gooseberry 


Sunflower 






Snowberry 


Lupine 






Bitterbush 


Eriogonum 






Alder 


Goosefoot 






Birch 


Bur clover 






Sagebrush 


Russ ian thistle 






Mistletoe 


Bluegrass 






Blueberry 


Fiddleneck 






Aspen 








Mountain ma'iogany 








Salal 








Mad rone 






1 


Buffalo berry 
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Appendix C. Recommended Readings 



Alien, Durward L. Our Wildlife Legacy. Funk and Wag- 
nails Co., 10 E. 53rd St., New York. NY 10022. 1974. 
422 pp. $4.95 (paperback). 

A classic dealing with fish and wildlife as related to 
man; what man has done that affects wildlife, uninten- 
tionally or deliberately; and the status of wildlife con- 
servation and management. The book has been used 
widely as a text in wildlife management, and it is sound, 
biologically and philosophically. The author discusses 
successes and failures in wildlife management. The 
book contains voluminous reference notes and a valu- 
ahh bibliography. 

Briggs, Shirley A., ed. Landscaping for Birds. Audubon 
Naturalist Society of the Central Atlantic States, Inc., 
8940 Jones Mill Road, Chevy Chase, MD 20015. 1973j 
72 pp. 

There are seven chapters in this illustrated booklet 
dealing with various aspects of planting and land- 
scaping for birds. Included are suggested plans for 
bird gardens of various sizes, with sketches showing 
the location of plants in relation to a house and lot 
boundaries. Species of plants especially attractive to 
birds are illustrated. Suggestions on planting methods 
are included, along with descriptions of the plants and 
their site requirements. 

Burger, George V. Practical Wildlife Management. Win- 
chester Press, 205 E. 42nd St., New York, NY 10017. 
1973; reprinted in 1975. 218 pp. SIO. 

This book is an excellent primer on the practical as- 
pects of wildlife management. Written for the layman, 
it describes the relationships of plants and animals to 
other components of the environment; discu.sses the re- 
quirements of wildlife; and explains in simple terms 
what can be done to manage for wildlife— specifically 
small game, forest game, waterfowl, and songbirds. 
Emphasis is on habitat management, but other 
approaches, such as artificial feeding, stocking, erec- 
tion of nest boxes, and the "human element" are dis- 
cussed. Throughout the text and in a special appendix, 
public and private sources of information and assis- 
tance are listed. 

Darling, F. Fraser, and Milton, John P., eds. Future En- 
vironments of North America: Transformation of a 
Continent. Natural History Press. Doubleday & Co., 
Inc., 501 Franklin Ave., Garden City, NY 11530. 1966. 
767 pp. $12.95; $5.95 (paperback). 
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This book constitutes the record of a conference con- 
vened by the Conservation Foundation to ponder the 
influence of man upon his own environment. Inasmuch 
as one of the dominant trends has been toward ur- 
banization, several of the papers presented by scien- 
tists and authorities deal with the urbanization pro- 
cess and its effect upon the environment. Various 
papers are concerned with preservation of endangered 
species and their habitats, economics vs. ecblogy, re- 
gional planning and development, and organization 
and implementation of environmental programs. 



Dorney, Robert S., and Rich, S. C. ''Urban Design in the 
Context of Achieving Environmental Quality 
Through Ecosystems Analysis." Contact, Vol. 8 (1976), 
pp. 28-48. Contact Robert S. Dorney, Ecoplans Ltd., 
279 Weber St. N., Waterloo, Ont. N2J 3H9, Canada.) 

This paper *:races four levels of urban design found in 
American cities. The authors indicate that there has 
been substantial improvement in the past two decades 
in the inclusion of ecological considerations. Eco- 
system planning is described as a multidisciplinary 
systems approach that considers cultural, historical, 
abiotic, and biotic features. 



Gellner, Sherry; Russell, Christine; and Edinger, Philip. 
Attracting Birds to Your Garden. Sunset Books, Lane 
Publishing Co., Menlo Park. CA 94025. 1975. 96 pp. 
S2.45 (paperback). 

This informative publication, by the editors of Sunset 
Books and Sunset Magazine, discusses 33 popular gar- 
den birds, their habits, where they are found, and how 
to attract them; supplemental feeding; bird houses; 
and plants birds like the most. The latter section, 
comprising 47 pages, would be of particular interest 
to planners, landscape architects, and builders, since 
information is provided both on plants and their growth 
habits and on the birds attracted by them. 

Gill, Don, and Bonnett, Penelope. Nature in the .Urban 
Landscape: A Study of City Ecosystems. York Press, 
101 E. 32nd St., Baltimore, MD 21218. 1973. 209 pp. 
S12. 

A well-written book dealing with urban ecosystems in 
the United States, England, and Canada. Characteris- 
tics of urban flora and fauna are discussed, with par- 
ticular attention to London and Los Angeles. Much of 
the treatment of wildlife in Los Angeles is concerned 
with coyotes. Separate chapters deal with planning for 
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wildlife and with management and wildlife habitat. 
The authors conclude that natural communities can be 
maintained in urban areas but suggest many topics in 
need of research. 



Hanson, William A., and Bigelow, Frans. Lake Manage- 
ment Case Study: Westlake Village, California, Tech- 
nical Bulletin No. 73. Urban Land Institute, 1200 
18th St., N.W., Washington, DC 20036. 1977. 113 pp. 

The authors discuss the problems of effective manage- 
men. of a man-made body of water. 

Keyes, Dale L. Land Development and the Natural En- 
vironment: Estimating Impacts. Urban Institute, 2100 
M St., N.W., Washington, DC 20036. 1976. 128 pp. 
$4.95. 

One of a series of reports by the Urban Institute's Land 
Use Center dealing with evaluation of land develop- 
ments and their economic, environmental, and social 
impacts. This report treats impacts relating to the 
natural environment, such as air quality, water 
quantity and quality, wildlife and vegetation, and 
noise. Information on effects of development on vegeta- 
tion and wildlife is somewhat limited in scope but 
should be helpful to planners and developers. 



Kirkpatrick, R. B., and Davey, Stuart P. "Downtown 
Wildlife." National Wildlife, Vol. 5 (August-September 
1967), pp. 4-9. (Published by National Wildlife Fed- 
eration, 1412 Sixteenth St., N.W., Washington, DC 
20036.) 

There are birds and other types of wildlife in the city 
if we take time to notice them. If we want more, it 
will be necessary to make our interest known, pay for 
the wildlife, and manage it with care. 



Martin, A. C; Zim, H. S.; and Nelson, A. L. American 
Wildlife and Plants: A Guide to Wildlife Food Habits. 
Dover Publications, Inc., 180 Varick St., New York, 
NY 10014. 1951. 500 pp. $4.50 (paperback). 

This book, originally published by McGraw-Hill Book 
Co., is a guide to the food habits of wildlife and the 
trees, shrubs, weeds, and herbs they use. The final 
chapter provides a national list of plant groups ranked 
according to their use by wildlife as food and regional 
lists of wildlife plants indicating the extent to which 
particular kinds of plants have been used by seven 
types of wildlife: water birds, marsh and shore birds, 
upland game birds, songbirds, fur and game mammals, 
small mammals, and browsers. Range maps of many of 
the wildlife species are shown. The simplified plant 
ranking lists in Appendix B were drawn from this book. 
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McKeating, Gerald B. Nature and Urban Man: Pro- 
ceedings of a Symposium. Special Publication No. 4. 
Canadian Nature Federation, 46 Elgin St., Ottawa. 
Ont. K1P5K6. Canada. 1975. 134 pp. 

A compilation of interesting papers that treat urban 
wildlife resources, effects of urbanization on wildlife 
habiiat, wildlife responses to changed conditions, and 
planning for nature and urban man Seven of 18 papers 
presented at the conference focus on planning. 

Noyes, John H., and Progulske, Donald R., eds. Wildlife 
in an Urbanizing Environment. Planning and Resource 
Development Series No. 28. University of Massachu- 
setts, Amherst, MA 01002. 1974. 1'*I2 pp. $3. 

Proceedings of a symposiuD ht:ld November 27-29, 
1973, at which 33 papers were presented on urban 
wildlife subjects ranging from philosophy to public and 
private roles in urban wildlife management, results of 
urban wildlife studies, and urban wildlife- people re- 
lationships. Research projects reported upon deal with 
songbirds, waterfowl, coyotes, squirrels, raccoons, 
wildlife damage, reptiles and amphibians, and diseases 
and parasites. One paper relates specifically to in- 
corporating wildlife into new-town planning; another 
treats urban wildlife as a tool in education. 



Shumon, J. J.; Ashbaugh, B. L.; and Tolman, Con D. 
Wildlife Habitat Improvement. National Audubon 
Society, 950 Third Ave., New York. NY 10022. 1966. 
96 pp. $2.50. 

This is a well-illustrated publication that describes how 
to improve habitat for wildlife in nature centers, parks 
and natural areas, school and college lands, camp and 
recreation properties, refuges and sanctuaries, arbore- 
tums and forest preserves, rural life centers, botani- 
cal gardens, homesites, and special areas. 



Steams, Forest, and Montag, Tom. The Urban Ecosystem: 
A Holistic Approach. Community Development Series, 
Vol. 14. Prepared by the Institute of Ecology for the 
National Science Foundation's Research Applied to 
National Needs (RANN) program. Dowden, Hutchin- 
son & Ross, Inc. 1974. 203 pp. $18: ASPO members and 
PAS subscribers, $17. Available from ASPO. 

The authors discuss urban areas as ecosystems in 
which wild animals and plants are components along 
with man. They suggest that, in the management of 
urban parks and green areas, plant communities more 
nearly self-sustaining than the present manicured areas 
of regularly mowed grass be used. Concentrations of 
wastes generated by urban populations swamp the 
processing capacities of adjacent systems causing them 
to function inefficiently Or not at all. 




Tanner, Ogden. Urban Wilds. The American Wilder- 
ness Series. Time-Life Books, Rockefeller Center, New 
York, NY 10020. 1975. $8.95. 

This well-illustrated book identifies and discusses the 
many "natural" areas available within and adja^ient to 
urbanization. Tanner and the editors of Time-Life 
Books clearly demonstrate that people in urban areas 
have the opportunity to experience the amenities of 
nature in their own back yards. 

Terres, John K. Songbirds in Your Garden. Hawthorn 
Books, Inc., 260 Madison Ave., New York, NY 10016. 
1977 (rev. ed). 274 pp. $4.95 (paperback). 

This book is written primarily for people who have a 
back yard or garden and are interested in attracting 
birds. It discusses feeding, watering, and building nest 
boxes, the care and feeding of young birds, how to 
attract hummingbirds, and how to solve some of the 
problems involved in feeding birds or caring for nest 
boxes. Of particular value is the chapter on ornamen- 
tal plantings for birds and an appendix that lists, by 
regions, the trees, shrubs, and vines especially attrac- 
tive to birds. 

Thurow, Charles; Toner. William; and Erley. Duncan. 
Performance Controls for Sensitive Lands: A Prac- 
tical Guide for Local Administrators. Planning Ad- 
visory Service Report No. 307/308. American Society 
of Planning Officials, 1313 E. 60th St.. Chicago. IL 
60637. 1975. 156 pp. $12; $10 to PAS subscribers. 

Part I deals with the importance of such environ- 
mentally sensitive areas as streams and creeks, aqui- 
fers, wetlands, woodlands, and hillsides, and Part II 
with environmental performance standards. Examples 
of erosion and runoff ordinances in several counties 
are included, as well as excerpts of other types of or- 
dinances in cities and counties throughout the U.S. 
Sources of technical assistance are listed in addition to 
recommended readings. 



U.S. Department of the Interior. Man and Nature in :he 
City. Proceedings of a symposium sponsored by the 
Bureau of Sport Fisheries and Wildlife to explore the 
role of nature in the urban environment. U.S. Govern- 
ment Printing Office, Washington, DC 20402. 1969. 
92 pp. $1. 

Among the papers in the proceedings is "Meeting 
Urban Wildlife Needs'* by Ralph A. MacMullan. who 
recognizes that wildlife is important to urban dwellers 
but says that, if any is to be retained, an educated 
and informed electorate is needed. He suggests the 
place to begin is in the schools. Other provocative 
papers deal with urban planning (Philip H. Lewis, Jr.): 



human needs for the natural environment (Edward 
Stainbrook); and urban youth and natural environ- 
ments (Rose Blaustein). 

U.S. Environmental Protection Agency. Carrying Ca- 
pacity in Regional Environmental Management. A. B. 
Bishop et al. Socioeconomic Studies Series. EPA 
600/5-74-02 L U.S. Environmental Protection Agency. 
Washington. DC 2^' t60. 1974. 

This report examines the concept of carrying capacity 
in the context of regional environmental management. 
The authors conclude that the concept, in this light, 
must be broadened o include the complex relations 
among resources, infrastructure and production 
activities, residuals, and societal preferences for quality 
of life within both the natural and human environ- 
ments. 

U.S. Fish and Wildlife Service. A Handbook for Habitat 
Evaluation Procedures. B. S. Flood et al. Fish and 
Wildlife Service Resource Publicati(.n 132. U.S. Fish 
and Wildlife Service. Washington. UC 20240. 1977. 77 
PP 

This handbook presents criteria and a rating system 
that were developed to measure the capability of an 
arcM in Crawford County, Missouri, to support an 
animal species or group of species. Tiie system can 
serve as a prototype for preparing other habitat- 
evaiuation handbooks. The principles and ideas con- 
tained in the book provide a sound basis for developing 
other sets of criteria, and only slight modifications 
would be needed to adapt the criteria to closely related 
ecosystems. 

, National Survey of Fishing and Hunting 1975. 

U.S. Government Printing Office, Washington, DC 
20402. 1975. 108 pp. 

In addition to providing data on fishing and hunting 
and the people participating in these sports, this 
publication provides information on the numbers 
of people participating in other selected outdoor 
recreation activities, including nature walks and wild- 
life and bird photography. 



U.S. Forest Service. Community and Urban Forestry: A 
Selected and Annotated Bibliography. John W. 
Andresen. U.S. Forest Service Area Office. State and 
Private Forestry —Southeastern Area, 1720 Peachtree 
Road, N.W., Atlanta. GA 30309. 1974. 195 pp. 

This bibliogrnphy contains 2,250 annotated references 
to literature uii urban forestry. Citations are grouped 
by regions and according to 10 subject areas for each 
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region, ranging from planning and le^nslation to educa- 
tion. Publication? listed under the heading Ecologi- 
cal and Animal Influences, Beauv !)C t^ion, and 
Watershed Ma nangement total 199 

U.S. Geological Survey. "Earth Science and the Urban 
Environment." Donald R. Nichols, rp. 23-29 in U,S, 
Geological Surrey Annual Report, Fiscal Yeai .975, 
U.S. Government Printing Office, Washington, DC 
204012. 1975. 

An interesting account oi" "i-nstruction Tiaterials, 
minerab, fuel, water, and so lorth as the bases for ur- 
banization; natural hazards such as earthquakes, land- 
slides, volcanic eruptions, flooding, and subsidence as 
factors to be considered in urbanization; and oppor- 
tunities and constraints in land-use management 
afforded by earth sciences. Some of the information 
and services, including mapping, that can be provided 
by the U.S. Geological Survey and other agencies are 
described. 

. A Procedure for Evaluating Environmental Impact. 

Luna B. Leopold et al. Geological Survey Circular 
645. U.S. Geological Survey. Res ton. VA 22092. 1971. 
13 pp. 

An information matrix system much used as a guide 
for environmental impact reporting and as a systema- 
tic reference. 

U.S. National Park Service. Urban Ecology Series. 
Theodore W. Sudia. U.S. Government Printing Office, 
Washington, DC 20402. Series, published between 
1971 and 1976. 

A series of seven bulletins in the Urban Ecology 
Series, with the titles "Man, Nature, City," "The 
Vegetation of the City," "Ecology of the Walking 
City," "The River in the City," "The City as a Bio- 
logical Community," "The City as a Park," and "Tech- 
nology Assessment in the City." 



Untermann, Richard, and Small, Robert. Site Planning 
for Cluster Housing. Van Nostrand Reinhold Co., 430 
W. 33rd St., New York, NY 10001 . 1977. 306 pp. $22.50. 

This book places emphasis upon the development of 
low-use, medium-density cluster environments that 



optimize the interrelationship of land form and house 
form. Th<- authors have recognized that there is a 
grc'.ving public av/areness of the need to conserve the 
land, its natu'"^! systems, its open space, and its capa- 
bility to yield sufficient material and energy sources. 
This boo^ dpplies current theory and information on 
clj.'^tf . housi»ig, human needs in housing, and site 
planning to an action-oriented format intended to aid 
professionals in designing and implementing housing 
developments at any scale. 

Wildlife Management Institute, 1000 Vermont Ave., 
N.W., Washington, DC 20005. Current Investments, 
Projected Needs, and Potential New Sources of In- 
come for Nongame Fish and Wildlife Programs in the 
United States. 1975. 112 pp. $1. 

A report prepared by the Institute in cooperation with 
the Public Affairs Information Service, University of 
Missouri-Columbia, under contract to the U.S. Coun- 
cil on Environmental Quality and the U.S. Fish and 
Wildlife Service. 



— . "The Influence of Parkland Habitat Management 
on Birds in Delaware." Richard M. Burr and Robert 
E. Jones. Pp. 299-306 in Transactions: Thirty-third 
North American Wildlife and Natural Resources 
Conference. 1968. Out of print; library copy may be 
available. 

The authors discuss effects of urbanization on birds 
and compare bird populations on unmanaged wood- 
lots with those on woodlots managed for parkland and 
heavily used by man. Parkland management coupled 
with heavy human use apparently causes a decrease in 
the breeding bird species. When possible, brush should 
be left to encourage birds. 

— . "Input of Wildlifers Expected by Urban and Re- 
gional Planners: Views of the American Institute of 
Planners." Royce LaNier. In Transactions, Forty-first 
North American Wildlife and Natural Resources Con- 
ference. 1976. $8.50. 

Wildlifers need to provide information that wiU help 
define a vital function for wildlife and natural areas as 
indicators of health within an urban ecosystem. Until 
such information is available, no major reordering of 
urban development priorities is likely. 
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As the Nation's principal conservation agency, the U.S. Department 
of the Interior has responsibility for most of our nationally owned 
public lands and natural resources. This includes fostering the 
wise?* use of our land and water resources, protecting our fish and 
wi^dli. , preserving the environmental and cultural values of our 
national parl<s and historical places, and providing for the enjoyment 
of life through outdoor recreation. The Deoartment assesses our 
energy and mineral resources and worlds to assure that their 
development is in the best interests of all our people. The 
Department also has a major responsibility for Americaa Indian 
reservation communities and for people who live in Island territories 
under U.S. Administration. 




